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თავი  I 
 
I. 
 
შესავალი 
saqarTveloSi 1993 wlisaTvis sasoflo-sameurneo 
produqciis moculoba 1990 welTan SedarebiT 35%-mde daeca, 
xolo 1998 wlisaTvis soflis meurneobis produqciis 
moculoba 1990 wlis donis 63% Seadgenda.(95) amasTan erTad, 
2003-2008 wlebSi saqarTvelos soflis meurneobis produqciis 
fizikuri moculobis indeqsi 26%-iT, xolo memcenareoba 28%-
iT Semcirda.(112) 
msoflio eqspertTa mier gakeTebuli analizis  
safuZvelze dadasturebulia, rom Tanamedrove etapze 
msoflioSi SimSilobs mosaxleobis 17%, xolo uaxloes 
momavalSi navaraudevia rom, es monacemi kidev ufro gaizrdeba 
da 25%-s miaRwevs.  
zemoaRniSnulidan gamomdinare sasursaTo produqtebis 
warmoebis da mosaxleobis sursaTiT dakmayofilebis problema 
ukanasknel periodSi mwvaved dgas da savaraudoT kidev ufro 
gamwvavdeba.  
mosaxleobis sursaTiT dakmayofilebis saqmeSi Cveni 
qveynis agraruli seqtori ZiriTadia da masze modis 70-80%. 
memcenareoba saqarTvelos yvela zonaSia ganviTarebuli 
da miwadmoqmedebis zonalobis mixedviT, marcvleul 
kulturebs da maT Soris siminds erT-erTi ZiriTadi adgili 
ukavia. ase magaliTad,  simindis naTesebis farTobi 2008 
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wlisaTvis 146 000 ha, xolo mosavlis raodenobam 400 000 tona 
Seadgina.(100) 
miuxedavad imisa, rom simindis kulturas saqarTvelos 
miwadmoqmedebis ZiriTad regionebSi arc Tu ise didi xnis 
kultivirebis dro aqvs, es kultura, rogorc aRmosavleT ise 
dasavleT saqarTveloSi marcvleul kulturaTa Soris 
(xorblis Semdeg) ZiriTad kulturad iTvleba da mcenaris 
TiTqmis yvela organo gamoiyeneba. 
simindis kulturis zrda-ganviTareba agrofaqtorebis 
kompleqszea damokidebuli da maTi SeTananwyobiT maRali 
mosavali miiReba.  
mcenaris ganviTarebis pirvelive periodidan e.i. naTesebis 
gameCxerebidan dawyebuli da marcvlis aRebis Semdgom, 
zamTris mTeli periodis CaTvliT mecxoveleobaSi Calis 
gamoyeneba glexuri da individualuri meurneobebisaTvis 
metad rentabeluria da dargis ekonomikis maRali 
efeqturobis maCvenebelia.   
dadgenilia(53-95), rom simindis kultura didi raodenobiT 
kvebis elementebs moiTxovs. am mxriv gasaTvaliswinebelia is 
garemoeba, rom saqarTveloSi simindis mwvane masis, marcvlisa 
da Calis maRali mosavlis maCveneblebi dReisaTvis ZiriTadad 
damokidebulia mineraluri da organuli sasuqebis maRali 
dozebis gamoyenebasTan. 
gasaTvaliswinebelia is garemoeba, rom mineraluri 
sasuqebis mzardi dozebis gamoyeneba marTalia adidebs, 
rogorc mwvane masis, aseve marcvlis mosavlianobas, magram 
ismeba kiTxva: rogori efeqti aqvs azotiani sasuqebis maRal 
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dozebs, rogorc warmoebuli nedleulis  aseve garemos 
ekologiur maCveneblebze.(88-101) 
aRniSnulidan gamomdinare marcvleulis warmoeba, 
rogorc adreul periodSi, aseve Tanamedrove etapze da 
momavalSic nebismieri qveynis stabilurobis uzrunvelsayofad 
mniSvnelovani faqtori iqneba. swored amitom, marcvleuli 
kulturebis mosavlianobis warmatebiT gadawyveta, nebismieri 
qveynis erovnuli ekonomikis ganviTarebis safuZvelTa 
safuZvels warmoadgens. 
dReis mdgomareobiT msoflios masStabiT (maT Soris 
evropaSi(111) da saqarTvelos agrarul seqtorSi mniSvnelovani 
adgili uWiravs simindis kulturas. 
Tanamedrove etapze qveynis agraruli seqtoris winaSe 
dgas sakiTxi, ara mxolod sasoflo-sameurneo kulturebis 
mosavlianobis gadidebaze, aramed ekologiurad usafrTxo 
produqciis moyvanisa da maTi gamoyenebiT kvebis produqtebis 
usafrTxoebis uzrunvelyofaze.  
mineraluri da organuli sasuqebis gamoyenebis fonze, 
simindis nedli masis mecxoveleobaSi gamoyenebisas, marcvlis 
myari, garantirebuli mosavlis damzadeba da Calis miReba 
xorcieldeba.  
garemos saerTo maRali dabinZurebis fonze, gaxSirebuli 
mJave wvimebis meSveobiT dedamiwaze didia saSiSi toqsikuri 
nivTierebis  dagroeba, rac mineralur sasuqebTan erTad 
arTulebs saerTo ekologiur situacias.                            
aRniSnulidan gamomdinare gasaTvaliswinebelia is 
garemoeba, rom sasoflo-sameurneo kulturebis warmoebisas 
aucilebelia regionebis mixedviT sworad SeirCes da 
 6 
dainergos sasuqebis Setanis, rogorc raodenoba, aseve maTi 
Setanis wesebi. 
warmodgenili pirobis dacva yovelmxriv dadebiTi 
mimarTulebaa, razedac dReis mdgomareobiT mTel msoflioSi 
gansakuTrebuli yuradRebaa gamaxvilebuli. 
unda aRiniSnos is garemoeba, rom Tanamedrove etapze 
mecnierTa garkveuli jgufi did imedebs amyarebs 
genomodificirebul simindze.(104) 
 dReis mdgomareobiT msoflioSi farTo muSaobaa 
gaSlili miwaTmoqmedebis struqturaSi sasoflo sameurneo 
kulturebis egreT wodebuli genuri inJineriiT gamoyvanaze da 
maT danergvaze.(37-63-116-117) 
Cvenis azriT zemoaRniSnuli mimarTulebiT saqarTveloSi 
jerjerobiT ar migvaCnia sworad aseTi samecniero kvleviTi 
samuSaoebis Catareba, vinaidan saqarTvelos miwadmoqmedebis 
zonebis mixedviT niadagur-klimaturi pirobebi, sasoflo-
sameurneo kulturaTa farTo asortimenti iZleva saSualebas 
mosaxleoba dakmayofildes ekologiurad usafrTxo, rogorc 
kvebis produqtebiT, aseve gadamamuSavebeli sawarmoebis sufTa 
nedleuliT. 
aRsaniSnavia is garemoeba, rom dReisaTvis msoflioSi  da 
ra Tqma unda Cvens qveyanaSic, sasoflo-sameurneo kulturebis 
mxolod mosavlis gazrdis agroRonisZiebebi iswavleboda da 
bolo 50 wlis manZilze dadginda, rom am mxriv maRali 
Sedegebia miRebuli, Tumc ar aris dasamali, rom produqciis 
xarisxobriv maCvenebelze gamokvlevebi naklebad aris 
warmoebuli.  
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swored zemoaRniSnulis gamo, marTalia mosavlianoba 
izrdeba, magram xarisxis sakiTxi samwuxarod umetes 
SemTxvevaSi mTeli rigi kulturebisaTvis dadebiTad ar aris 
gadawyvetili. ufro metic, dausabuTebeli mzardi mineraluri 
da organuli sasuqebis gamoyenebiT binZurdeba, rogorc 
produqcia, aseve garemo.(68-70) amitom sasuqebis miznobrivad 
SerCeva da maTi normebisa da Setanis wesebis dadgena 
dReisaTvis perspeqtiul mimarTulebad aris miCneuli. 
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1.2 სიმინდის კულტურის სამეურნეო მნიშვნელობა და მისი 
გამოყენების ისტორია. 
 
simindi miekuTneba marcvlovanTa ojaxs, igi erTwlovani 
mcenarea. simindis marcvlis Rividan gamodis erTi pirveladi 
fesvi, xolo Semdeg Cndeba fesvis kona. mas aqvs damatebiTi 
fesvebis gamotanis unari (miwis zemoT mdebare Reros 
muxlebidan), romlebic Cadian niadagSi da Rebuloben 
Cveulebrivi fesvebis formas, agebulebas da daniSnulebas.  
simindis Rero maRalia da aqvs didi zomis foTlebi. 
Reros simaRle cvalebadia (30sm-dan-7 metramde). Reros simsxo 
6 sm-aRwevs, igi cilindruli formisaa da dayofilia 
muxlTaSorisebad.(43) igi muxlTaSorisi rigSecvliT 
amoRerebulia, saidanac SemdgomSi viTardeba taro.    
simindis Rero Seubusavia  da kaniTaa dafaruli. kani 
gaxevebulia, Sedgeba simagris momcem qsovilTa fenisagan. 
Reros gaswvriv rig SecvliT or zolad ki moTavsebulia 
foTlebi.                                                        
foTlebi sami nawilisagan Sedgeba: foTlis Raris, 
firfitisa da enakisagan. foTlis sigrZe erTi da igive 
mcenareze qvemodan zeviT matulobs. foTlis Rari mWidrod 
ekvris Reros saTanado muxlTaSoriss da met simagres aZlevs 
mas. foTlis firfitis zoma meryevia, igi 1 metri sigrZesa da 
20 sm siganes aRemateba. firfitebis ricxvic sxvadasxvaa (igi 
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23-25 erTeulSi meryeobs).(44) simindis taro warmoadgens 
simindis datotvis Sedegs, sadac muxlTaSorisebi 
damoklebulia,FfoTlebi Sejgufebulia da qmnian taros 
safars–fuCeCs.(99) 
suraTi N1. 
  
simindis mcenaris zogierTi ZiriTadi organoebi.(113) 
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simindi erTsqesa yvaviliani mcenarea. mamrobiTi yvaviledi 
“qoCoCi”, imyofeba Reros Tavze da warmoadgens datotvil 
cocxs, romlis mokle yunZze wyvil-wyvilad sxedan yvavilebi. 
TavTunebi Sedgeba ori yvavilisagan, TiToeulSi ori 
mtvrianaa. samtvere parkSi ki 2000-mde mtvris marcvalia. 
mdedrobiTi yvaviledi taros warmoadgens. taro 
yvaviledis gamsxvilebuli Rerosagan-naquCisagan da mis budeSi 
wyvil-wyvilad mjdomi ufro xSirad swor rigebad gawyobili 
TavTunebisagan Sedgeba. TavTuni aqac or yvavils Seicavs, 
aqedan erTi iZleva nayofs.                       
yvavilSi aris butko, butkos ortuCiani da Sebusuli 
dingi wvril Zafnair gagrZelebul svetze aris moTavsebuli, 
romelic yvavilobisas grZeldeba da fuCeCis zemoT amosvlis 
Semdgom gareT gadmoekideba da mas CvenSi ulvaSs eZaxian.                                                                          
simindis ganayofiereba ivlisis TveSi mimdinareobs. igi 
tipiur qsenogamiur mcenareTa ricxvs ganekuTvneba.  
simindis TviTdamtverva SeuZlebelia, radgan yovel 
egzeplarze mdedrobiTi da mamrobiTi yvavilebis momwifeba 
erTdroulad xorcieldeba.  
erTi mcenaridan meoreze mtvris gadatana xdeba qariT.  
ganayofierebis Semdeg marcvlisa da mTeli taros 
ganviTareba xorcieldeba. taros forma da zoma 
sxvadasxvagvaria.  
taros marcvlebi zogjer sworxazovan mwkrivebad  arian 
ganlagebuli da maTi ricxvi 4 dan 48-mde meryeobs, zogjer 
taroze 2000 meti marcvalia.  
 meryevia marcvlis zoma da wona. marcvlis wona 50 
gramidan 110 gramamde monacvleobs.(39-81) 
 11 
sqema@#1.  
 
simindis marcvlis qimiur Semadgenlobaze moqmedi 
faqtorebi
 
ganvmartoT TiToeuli maTgani: 
jiSuri Tvisebebi _ qimiuri SedgenilobiT ZiriTadad 
gansxvavdebian yviTelmarcvlovani da TeTrmarcvlovani 
jiSebi.  
TeTrmarcvlovani jiSebi meti raodenobiT Seicaven 
Tiamins, magram ZiriTadi gansxvavebas maT Soris karotinis 
Semcvelobis sxvaoba warmoadgens. 
cilis Semcvelobis mixedviT, gamoirCevian sabatibute 
jiSebi, romlebSiac cilis Semcveloba 10,35-14,56%-mde meryeobs, 
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Sesabamisad kaJovana da kbiliseburi saxesxvaobebi Seicaven 8-
15%, xolo saxamebliani jiSebi 1-12%-mde cilas. 
cximis Semcvelobis mixedviT gamoirCevian saxamebliani 
saxesxvaobebi, sadac cximis Semcveloba 4,53-6,27%, xolo 
yvelaze naklebi aqvT kbilisebr saxesxvaobebs 3,08-5,61%.  
sakvebis Semcvelobis mxriv pirvel adgilzea 
saxamebliani saxesxvaobebi 71,5-82,6%, meore adgilzea kaJovina 
saxesxvaobebi 62,96-82,95%.  
arsebuli statistikis mixedviT, msoflioSi simindis 
naTesebis farTobi 130 milion ha aWarbebs.              
Tavisi TvisebebiT simindi unikaluria. mis sasursaTo, 
agreTve sxva mniSvnelobaze metyvelebs sxvadasxva saxiT misi  
gamoyeneba. yovelive asaxulia qvemomoyvanil sqemaze. 
sqema #2. 
  
simindis gamoyenebis mniSvneloba. 
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sqema #3.  
 
simindisagan miiRebuli sasursaTo produqtebi.   
 
 
sqema #4. 
 
 simindis da foCis gamoyeneba samedicino 
TvalsazrisiT.(118)     
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unda aRiniSnos is garemoeba, rom simindis gamoyenebiT 
SesaZlebelia biologiuri sawvavis miReba.(107)  
simindis SemTxvevaSi, weliwadSi 1 ha-ze  biodizelisaTvis 
saWiro 172 litri (145 kg/ha) zeTis miReba aris SesaZlebeli.(114)  
marcvlis warmoebaSi siminds msoflio warmoebis 1\4-ze 
meti uWiravs.  
aRsaniSnavia is garemoeba rom, simindi Tvisobrivi 
SemadgenlobiT Zalian maRla dgas xorblis namjasTan 
SedarebiT.  
simindi maRali biologiuri aqtiurobiT xasiaTdeba da 
erTnair garemo pirobebSi misi mosavlianoba 1/5-iT aRemateba 
Taviani pureulis mosavlianobas. 
2010 wlisaTvis amerikis SeerTebul StatebSi simindis 
naTesi farTobebis jami 35 000 000 ha-s Seadgenda.(104) 
simindis marcvlis saSualo mosavali msoflioSi 3,5 t/ha 
Seadgens. 
ganviTarebul qveynebSi es maCvenebeli 60 t/ha–s, xolo 
ganviTarebad qveynebSi es maCvenebeli 2,4 t/ha-is tolia.  
dReis mdgomareobiT dasaSveb zRvarad miCneulia heqtarze 
55-65 aTasi mcenaris dgoma. 
bolo aTwleulebSi simindis mosavlianobis gazrdis 
Sesaxeb arsebobs winaaRmdegobrivi hipotezebi,(107) romelTa 
gaTvaliwineba qvemomoyvanil statistikebze dayrdnobiT aris 
SesaZlebeli.  
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cxrili N1. 
 
simindis mosavlianobis statistika msoflios sxvadasxva 
qveynebSi. (108) 
qveyana mosavlis raodenoba, (aTasi tona) 
1985weli 1995weli  2005weli 
 
amerikis SeerTebuli 
Statebi 
 
225 453 
 
187 969 
 
280 228 
 
CineTi 
 
64 102 
 
112 362 
 
131 145 
B 
brazilia 
 
22 018 
 
36 267 
  
34 860 
 
meqsika  
   
  14 103 
 
18 353 
  
20 500 
A 
argentina 
    
  11 900 
 
11 404 
  
19 500 
 
indoeTi 
  
 6 644 
 
9 534  
  
14 500 
 
safrangeTi 
   
  12 409  
 
12 740 
  
13 226 
 
indonezia 
    
    4 330  
     
    8 246 
   
  12 014 
 
samxreT afrika 
    
   8 444  
  
4 866 
  
11 996 
 
italia 
    
    6 357   
  
8 454 
  
10 622 
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cxrili N2. 
 
simindis msxvil mwarmoebelTa pirveli aTeuli 2009 wlis 
mdgomareobiT. 
            
         qveyana 
mosavlis raodenoba, 
(tona) 
amerikis SeerTebuli Statebi 333,010,910 
Aazia 233,633,476 
CineTi 163,118,097 
Eevropa 83,958,488 
Aafrika 56,685,857 
Bbrazilia 51,232,447 
meqsika 20,202,600 
indonezia        17,629,740 
indoeTi 17,300,000 
safrangeTi 15,299,900 
Aargentina 13,121,380 
samxreT afrika 12,050,000 
Uukraina 10,486,300 
intensiuri teqnologiebis gamoyeneba, maRali 
produqtiuli jiSebisa da hibridebis danergva, simindis 
mosavlianobis zrdis tempebis ganmapirobebeli garemoeba 
gaxda.  
axali teqnologiebis, jiSebisa da hibridebis danergvisas 
gansakuTrebuli yuradReba gasamaxvilebelia sqemaze 
gamosaxul monacemebze. 
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sqema #5. 
simindis morfologiuri maCveneblebi. 
 
     zemoCamoTvlili parmetrebiT ganisazRvreba 
mosavlianobis xarisxi.  
simindi xasiaTdeba Zvirfasi sasursaTo, kvebiTi da 
agroteqnikuri  TavseburebiT. simindis qimiuri Semadgenloba 
gansazRvravs misi gamoyenebis farTo areals.                                                                         
mrewvelobaSi simindis marcvlis gadamuSavebaSi pirveli 
adgili saxamebel-badagis warmoebas aqvs dakavebuli.                                                                   
sqema #6. 
 simindis gadamuSavebis Sedegad miiRebuli produqtebi. 
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 rogorc ganxiluli masala gviCvenebs, simindis TiTqmis 
yvela organos gamoyenebis didi diapazoni gaaCnia da swored 
amitom misi gavrcelebis dinamika mTel msoflioSi maRal 
doneze dgas.                                                         
 simindis marcvals gansakuTrebuli adgili ukavia 
msoflios mraval qveyanaSi da misi saxalxo-sameurneo 
mniSvneloba momavalSic gaizrdeba.        
 Cveni qveynis soflis meurneobis Semdgomi 
aRmavlobisaTvis simindis kulturas SeuZlia gansakuTrebuli 
adgili daikavos, rasac adasturebs Cveni qveynis niadagur-
klimaturi pirobebis roli am kulturis farTobebis mudmiv 
zrdaSi. 
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თავი II 
2.1 სიმინდის კულტურის გავრცელება მსოფლიოში და საქართველოს 
მიწათმოქმედების ზონების მიხედვით. 
 simindis warmoebis istoria dRemde srulyofilad ar 
aris Seswavlili, rasac arTulebs is garemoebac, rom 
jerjerobiT ar aris aRmoCenili  simindis veluri winapari, 
igi uTvistomod dgas Tavis gvarSi.(86-87) 
 simindis samSoblod samxreT amerika, konkretulad 
meqsika(110) sqemaze gamosaxuli saxelmwifoebi iTvleba.   
sqema #7.  
simindis warmoSobis qveynebi. 
 
 amerikis kontinentze simindis moyvanas misdevdnen 
ramdenime aTeuli aTasi wlis winaT, rasac adasturebs 
amerikeli xalxis miTologia da arqeologiuri gaTxrebi. 
 1984 wels amerikis SeerTebul StatebSi, niu-meqsikis 
StatSi, Catarebuli arqeologiuri gaTxrebis (romelic 
Catarda iq sadac odesRac miwaTmoqmedni cxovrobdnen) 
Sedegad aRmoaCines simindis yvelaze Zveli formis narCenebi.                                                                        
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 miwis siRrmeze nanaxi iqna simindis Reros narCenebi da 
taroebi, romlis Rrma fena arqeologebis mier TariRdeba 
Cvens eramde me-III, xolo zeda fena me-V-X saukuneebiT.  
 arqeologiuri gaTxrebiT dgindeba, rom simindis Zveli 
winapari wvrilmarcvlovani kiliani iyo, rac imas niSnavs rom, 
marcvali dafaruli iyo kiliT.                                                                                      
 Rrma fenebidan amoRebuli marcvali ufro wvrilia, 
vidre zeda fenebis marcvlebi. aqedan gamomdinare dasaSvebia 
varaudi  maszed rom, adamiani mis gadarCevas axdenda. 
yovelive ki imas niSnavs rom, gadarCevis Semdgom ufro 
msxivili marcvlovani formebis gamoyeneba xdeboda. 
 simindi indielTa ZiriTadi sakvebi iyo. simindis 
marcvlebisgan mzaddeboda Txeli fafa-atoli. zogierTi 
jiSis msxvil marcvlebs wvavdnen da ise miirTmevdnen, xolo 
yvavilis mtvrisagan amzadebdnen sakveb wvens. 
ZirZveli amerikelebisaTvis simindi kvebis ZiriTad 
produqts warmoadgenda.(112) 
1493 wels simindi pirvelad amerikidan espaneTSi 
kolumbma Seitana. faatis mcoxvrebni (saidanac simindis 
wamoReba moxda) mas maias uwodebdnen, am saxelwodebiT gaCnda 
kidec is evropaSi. simindis Tesli italiaSi 1539 wels, xolo 
safrangeTSi ki 1547 wels miiRes.  
 evropidan simindi gavrcelda xmelTaSua zRvis auzSi, 
CrdiloeT afrikis sanapiroze mdebare qveynebSi  da miaRwia 
wina azias. am gziT simindi Sevida balkaneTis naxevar 
kunZulze, Semdeg ungreTSi, rumineTSi da XVI-XVII  
saukuneebis ganmavlobaSi TandaTanobiT gavrcelda  yofil 
otomanTa imperiis mTel teritoriaze. rumineTidan besarabiis 
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gziT simindi ruseTSi XIX  saukunis ormocdaaTian wlebSi 
Sevida. 
 arsebobs mosazreba,(86-87)  rom saqarTveloSi simindi XVII 
saukunis damlevs Savi zRvis gamoyenebiT Semoitanes. 
 l.dekapreleviCis(28) kvleviT saqarTveloSi simindi WaneT-
lazeTidan gavrcelda.                                                         
 dReis mdgomareobiT, samegrelos sxvadasxva soflebSi 
simindis  saxelwodebad xSirad xmarobenU ”lazuti”K an 
“lato”, rac saqarTveloSi simindis kulturis gavrcelebaSi 
Wan-lazebis rolze unda EmiuniSnebdes. 
 simindis kulturis zogadi qarTuli  saxeli: “simindi”-
Zveli terminia. Mas Zvel qarTul mwerlobaSi vxvdebiT 
rogorc: “simindi”, “simindo”, “simdoli”. magram Zvelad am 
sityvas fqvilis mniSvneloba hqonda.  
 qarTvel xalxs amerkuli mcenaris saxelad,  Zvelis 
Zveli qarTuli termini  gamouyenebia, magram fqvilis 
aRmniSvneli sityva uxmariaT.(86-87)  es garemoeba imas unda 
niSnavdes, rom saqarTveloSi simindi pirvelad fqvilis, xolo 
Semddgom ki marcvlis saxiT iyo Semotanili. 
 i.javaxiSvili imowmebs, ra arqanjelo bambertis  cnobil 
Txzulebas “samegrelos aRwera” aRniSnavs, rom 1633-1653 
wlebSi saqarTveloSi simindi ukve miwaTmoqmedebis sagnad iyo 
qceuli. 
 sulxan–saba orbeliani 1675-1685 wlebSi Sedgenil 
leqsikonSi moixseniebs sityva “siminds”, Tumc am sityvas 
ganumartavad tovebs da mxolod balaxis aRmniSvneli pirobiT 
niSans svams.  
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 l.dekaprieleviCi(28) aRniSnavs rom, simindi XVII  saukunis 
bolos saqarTveloSi sakmaod cnobili kultura iyo. 
aRniSnuls adasturebs i.n.lomouric(53_54): “simindi 
saqarTveloSi Semovida me-XVII saukunis pirvel naxevarSi”.  
 dReis mdgomareobiT msoflios samxreT da CrdiloeT 
naxevarsferoebis 60 qveyanaSi simindis naTesebs 80 000 000 ha-i 
ukavia.(97) dReis mdgomareobiT amerikis SeerTebul StatebSi 
marcvleulSi simindis xvedriTi wona 15%-s Seadgens. 
statistikuri monacemebis(109) mixedviT, samxreT da 
CrdiloeT amerikaSi   Tanamedrove etapze yovelwliurad 332 
000 000 tona simindis mosavlis miReba xdeba.  
marcvleulis 1/3 nawili rCebaT fermerebs 
kvlavwarmoebisa da pirutyvis sakvebad, xolo 2/3 nawili 
mieyidebaT elevatorebs da gadamamuSavebel sawarmoebs. 
gasaRebis ZiriTadi arxi-elevatorebia, romlebic kerZo 
savaWro kompaniebisa da saxelmwifos qvemdebarea da swored 
isini Seisyidian da axdenen marcvlis transportirebas. 
sqema #8. 
amerikis SeerTebul StatebSi marcvalsacavTa sistemis 
oTxrgolovani sistema.         
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fermeruli sacavebi awarmoeben warmoebuli marcvlis 
koncentracias, pirvelad gawmendas, teniani marcvlis Srobas 
da mis Senaxvas.    
adgilobrivi elevatorebi Seisyidian marcvals 
fermerebisagan, romlebic ganTavsebulia daaxloebiT 25 km-iani 
radiusiT. 
saterminalo elevatorebi es aris damgrovebeli da 
tvirTgadasacleli bazebi marcvleulis didi nawilisaTvis, 
romlebic gankuTvnilia saeqsporto elevatorebze 
gadasazidad da misawodeblad. 
fermerebisagan marcvleulis Sesyidvas, savaWro 
kompaniebi da gadamamuSavebeli sawarmoebi kontraqtebis 
safuZvelze axorcieleben, romelTa Soris yvelaze 
gavrcelebulia miwodeba kontraqtis mixedviT da fasis 
gadidebiT. aseT pirobebSi mwarmoebeli itovebs TavisTvis 
uflebas momavalSi gansazRvros gayidvis TariRi im fasis 
mixedviT, romelic gabatonebuli iqneba bazarze konkretul  
periodSi. 
marcvlis realizacia xdeba, rogorc universalur aseve 
specialur birJebze. umsxvilesi universaluri savaWro birJa 
CikagoSi, mdebareobs sadac xorcieldeba operaciebi 
parkosnebze, xorbalze, simindze da a.S.   
dReis mdgomareobiT savaWro operaciebi amerikis birJebze 
gansazRvraven msoflio fasebis dones marcvalze. 
 saqarTveloSi ZiriTadad gavrcelebulia saSualo da 
sagviano simindis jiSebi, magram mTian regionebSi (ZiriTadad 
aRmosavleT saqarTvelos barsa da mTiswina raionebSi) 
vxvdebiT saadreo simindis jiSebsac.(17-21-23-50-55)  
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sqema #9.  
simindis qarTuli jiSebi. 
 
siminds rogorc samarcvle kulturas, saqarTveloSi 
(masStaburad dasavleT saqarTveloSi) bolo ori saukunis 
ganmavlobaSi mieniWa ZiriTadi samarcvle kulturis statusi.                                                      
dasavleT saqarTveloSi simindma SeZlo ZiriTadSi 
TandaTanobiT  Seemcirebina  Romisa  da TavTaviani 
kulturebis moyvanis masStabebi.  
simindis warmoebis Sesaxeb pirveli Canawerebis istoriis 
aTvla 1913  wlidan iwyeba. am periodSi  saqarTveloSi 352,2 
aTasi heqtari simindi iTeseboda da realuri viTareba 
simindis Tesvis masStabebis gazrdisaken mianiSnebda, Tumc 
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pirvelma msoflio omma, soflis meurneobis sxva dargebTan 
erTad simindis warmoebis dacemac ganapiroba. 
cxrili #2. 
1917-1990 wlebSi saqarTveloSi simindis naTesi 
farTobebis raodenoba. 
 sqema #10.  
1917-1990 wlebSi saqarTveloSi simindis naTesi 
farTobebis raodenoba. 
0
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1950 wels moweuli iqna 505,5 aTasi tona simindis 
marcvali, xolo 1986-1990 wlebSi simindis mosavlianoba 
heqtarze 2,4 tonas Seadgenda da Sesabamisad marcvlis 
warmoeba 250-300 aTasi tona iyo. 
zemoaRniSnuli cxrilis da sqemis cifrobrivi analizi 
iZleva saSualebas davaskvnaT rom, 1949 wlidan dawyebulia 
wlebi         saTesi farTobis raodenoba (ha) 
1917 245,9 aTasi 
1925 387,8 aTasi 
1929 442,7 aTasi 
1949 400 aTasi 
1986-1990 108-125 aTasi 
 26 
simindis naTesebis farTobebis da Sesabamisad moweuli 
mosavlis raodenobis Semcireba.  
rezervebis TvalsazrisiT saqarTveloSi mesimindeobis 
ganviTarebas yvelaze didi farTobebi kolxeTis dablobze da 
mis mimdebare mTisZira zonaSi mdebareobs.  
sasoflo-sameurneo TvalsazrisiT gamosadegi farTobi 
kolxeTis dablobis bunebriv sazRvrebSi 800 aTasamde heqtar 
farTobs moicavs, romlis umetesi nawili aTvisebulia 
erTwliani /simindi, soio/ da mravalwliani /Cai, citrusebi, 
vazi/ kulturebiT. gamonaklis warmoadgens kolxeTis 
Warbteniani Waobiani nawili, sadac dasaSrobi samelioracio 
samuSaoebi Catarebulia 135 aTas heqtarze, riTac sasoflo–
sameurneo TvalsazrisiT SesaZlebeli gaxda nawilobriv 
aTvisebuli yofiliyo mniSvnelovani farTobi. 
dReis mdgomareobiT kolxeTis  Warbtenian nawilSi 
mTeli wlis ganmavlobaSi Zalzed xelsayrelia marcvleuli 
kulturebis /simindi, soio/, bostneulisa da sakvebi 
kulturebis moyvana, rac ganpirobebulia calkeuli wlebis 
garda, teritoriis umetes nawilze 5  gradusiani saSualo 
Tviuri temperaturiT.  
saqarTveloSi simindi wamyvani /ZiriTadi/ samarcvle 
kulturaa. konkretuli dainteresebisas saTanado programis 
arsebobisas dafinansebis pirobebSi (sabWoTa kavSiris dros), 
SesaZlebeli gaxda mTlianad saqarTveloSi (xonis, samtrediis, 
vanis abaSis, senakis, xobis, galis, lanCxuTis, ozurgeTis, 
qobuleTis raionebSi) soiosTan erTad,  simindis kulturis 
Warbi mosavlis miReba da ganviTareba.  
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gasaTvaliswinebelia is garemoeba rom dReis 
mdgomareobiT saqarTveloSi (kolxeTis dablobi) arsebobs 
daSrobili, magram jer kidev auTvisebeli miwebi, romelTa 
saerTo raodenoba 115-120 aTas heqtarSi meryeobs. SeiZleba 
vivaraudoT rom, mesimindeobis potenciali dasavleT 
saqarTveloSi kidev ufro maRalia.(11-20-25)  
unda aRiniSnos rom, aRmosavleT saqarTveloSi qarTlis 
vakeebze da alaznis velze masStabebis TvalsazrisiT 
arseboben sarwyavi da naleqebiT uzrunvelyofili farTobebi, 
sadac simindis (rogorc samarcvlo ise sasilose)  didi 
mosavali mohyavT da mesimindeobis ganviTarebisaTvis kidev 
ufro  didi SesaZleblobebi iqmneba. 
dReis mdgomareobiT saqarTveloSi sasoflo-sameurneo 
savargulebSi (saadgilmamulo wignSi (sajaro reestrSi) 
sameurneo da damxmare nagebobebiT an maT gareSe sasoflo-
sameurneo miwis nawilia romelic, memcenareobisa da 
mecxoveleobis produqciis warmoebisaTvis gamoiyeneba) 
simindis moyvana xorcieldeba sasoflo-sameurneo sawarmoebis 
(SezRuduli pasuxismgeblobis sazogadoeba, solidaruli 
pasuxismgeblobis sazogadoeba, saaqcio sazogadoeba, 
komandituri sazogadoeba, kooperativi da sxva) da ojaxuri 
(sakomlo) meurneobebis (ojaxis sakuTrebaSi sakuTar an 
ijariT aRebul miwis farTobebze sasoflo-sameurneo 
produqciis moyvana-realizaciis mizniT Seqmnili meurneoba. 
dReis mdgomareobiT saqarTveloSi 600 aTasamde ojaxuri 
meurneobaa) meSveobiT.                          
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 cxrili #3. 
  
saqarTveloSi kulturebis naTesi farTobebi (sakuTrebis 
yvela formis meurneobebSi; aTasi heqtari).(115) 
                                               
      saxeoba 
 
1998 1999 2000 2001 
 
2002 
 
2003 
 
2004 
naTesi farTobi–
sul 
 
 
616,1 
 
594,7 
 
610,8 
 
564,5 
 
577,0 
 
561,7 
 
534,0 
maT Soris: 
marcvlovani da 
marcvlovan-
parkosani 
kulturebi – sul 
 
 
415,8 
 
378,8 
 
386,4 
 
380,1 
 
398,9 
 
371,0 
 
355,8 
maTgan: 
simindi 
 
220,3 223,4 219,6 202,4 200,9 197,6 189,1 
marcvlovan-
parkosani 
kulturebi –sul 
 
9,4 
 
10,2 
 
11,5 
 
10,1 
 
11,1 
 
10,8 
 
17,6 
 
simindi silosad, 
mwvane sakvebad  
 
 
2,1 
 
0,1 
 
0,3 
 
0,4 
 
0,1 
 
- 
 
- 
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cxrili #4. 
 
saqarTveloSi memcenareobis produqtebis warmoebis 
maCveneblebi (sakuTrebis yvela formis meurneobaSi; aTasi 
tona). (115) 
 1998 1999 2000 2001 2002 2003 2004 
marcvlovani da 
marcvlovan-parkosani 
kulturebi – sul 
 
597,8 
 
780,5 
 
420,5 
 
713,6 
 
672,2 
 
754,1 
 
679,3 
maT Soris: simindi 420,2 490,5 295,9 88,6 400,1 461,9 410,6 
marcvlovan-parkosani 
kulturebi – sul 
9,2 9,4 2,7 10,0 10,7 12,2 16,6 
simindi silosad, mwvane 
sakvebad  
12,6 0,6 - 4,0 - - - 
                                                 
                                             cxrili #5. 
  
saqarTveloSi ojaxuri meurneobebis wili memcenareobis 
produqtebis warmoebaSi (procenti). (115) 
 
regioni 
19
98
 
19
99
 
20
00
 
20
01
 
20
02
 
20
03
 
20
04
 
marcvlovani da marcvlovan-
parkosani kulturebi – sul 
 
88 
 
94 
 
94 
 
93 
 
94 
 
93 
 
94 
maT Soris: 
simindi 
 
 
94 98 96 94 96 97 97 
 30 
cxrili #6.  
 
marcvlovani da marcvlovan-parkosani kulturebis 
warmoeba regionebis mixedviT (yvela kategoriis meurneobebSi; 
aTasi tona). (115) 
     
regioni 
 
2000 
 
2001 
 
2002 
 
2003 
 
2004 
saqarTvelo – sul 420,5 713,6 672,2 754,1 779,3 
maT Soris:      
       afxazeTis ar - - - - - 
 
aWaris ar 
 
12,0 
 
10,2 
 
12,6 
 
14,9 
 
11,7 
 
guria 
 
30,0 
 
16,6 
 
14,0 
 
37,3 
 
22,4 
imereTi 83,6 37,6 135,0 137,9 129,1 
kaxeTi 62,1 297,8 154,8 162,4 172,1 
mcxeTa-mTianeTi 5,1 36,3 35,8 32,1 35,5 
raWa-leCxumi da qvemo 
svaneTi 
 
6,6 
 
5,8 
 
9,7 
 
12,0 
 
9,5 
 
samegrelo-zemo svaneTi 
 
118,9 
 
68,3 
 
66,7 
 
130,6 
 
94,2 
 
samcxe-javaxeTi 
 
19,9 
 
57,5 
 
52,7 
 
28,7 
 
42,2 
qvemo qarTli 36,1 92,0 95,2 103,3 85,9 
          
Sida qarTli 
 
46,2 
 
91,5 
 
95,7 
 
94,9 
 
76,7 
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cxrili #7.  
erTwliani naTesebis sagazafxulo naTesebis farTobi 
(aTasi ha). (115) 
 
regionebi 
 
 
2000 
 
2001 
 
2002 
 
2003 
 
2004 
saqarTvelo – sul 420,5 713,6 672,2 754,1 779,3 
maT Soris:  
afxazeTis ar - - - - - 
aWaris ar 12,0 10,2 12,6 14,9 11,7 
guria 30,0 16,6 14,0 37,3 22,4 
imereTi 83,6 37,6 135,0 137,9 129,1 
kaxeTi 62,1 297,8 154,8 162,4 172,1 
mcxeTa-mTianeTi 5,1 36,3 35,8 32,1 35,5 
raWa-leCxumi da 
qvemo svaneTi 
  6,6 5,8 9,7 12,0 9,5 
samegrelo-zemo 
svaneTi 
118,9 68,3 66,7 130,6 94,2 
samcxe-javaxeTi 19,9 57,5 52,7 28,7 42,2 
qvemo qarTli 36,1 92,0 95,2 103,3 85,9 
Sida qarTli 46,2 91,5 95,7 94,9 76,7 
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 zemominiSnebul wyaroze dayrdnobiT, sayuradReboa 
saqarTveloSi simindis Sesaxeb qvemoCamoTvlili statistikuri 
maCveneblebi 2007-2009 wlebSi. 
cxrili #8. 
 
  
2007 
 
2008 
 
2009 
 
simindis naTesi farTobi, 
(aTasi ha) 
 
 
125,5 
 
146,2 
 
130,1 
 
simindis aRebuli farTobi 
(aTasi ha) 
 
 
122,9 
 
141,4 
 
123,7 
 
simindis warmoeba  
(aTasi tona) 
 
 
295,8 
 
328,2 
 
291,0 
 
simindis warmoeba erT sulze 
(kg) 
 
 
68 
 
75 
 
66 
 
 
simindis gamoyeneba SeiZleba rogorc sakvebi (adamianebi, 
cxovelebi), teqnikuri da sxva miznebisaTvis. 
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თავი  III. 
 
Lლიტერატურის მიმოხილვა. 
 
3.1 აზოტიანი სასუქების მოქმედება სიმინდის მარცვლის ხარისხზე. 
 
dResdReobiT siminds, rogorc sakveb kulturas didi 
mniSvneloba eniWeba.  
simindi didi raodenobiT Seicavs naxSirwylebs, sakmao 
raodenobiT cxims da SedarebiT mcire proteins. 
    100 kg marcvlis formirebisaTvis simindi moixmars           
2,4-3,0 kg azots, 1-1,2 kg fosfors da 2,5-3 kg kaliums. maTi 
naxevarze metia saWiro vegetaciis meore periodSi.(102) 
sxvadasxva klimatur-raionebSi Catarebulma kvlevebma 
(ჯ.კერესელიძე,(45) n. mSvenieraZe,(61) i.melqaZe,(66) z.Canqseliani, (82-83) 
l.veremeiCiki,(90) e.muravini, p.smirnovi,(96) v.p.tolstousovi(101)) 
aCvenes, rom azotis sasuqi, rogorc wesi zrdis simindSi 
cximisa da saxameblis raodenobas.  
cxrili #9 Sedgenilia Catarebuli 12 cdis Sedegad, 
romlis analizidan Cans rom, mxolod 1 SemTxvevaSi – 
moldaveTis karbonatul Sav miwaze, ar moxda saxameblisa da 
cximis gazrda. 
mkvlevaris a. xarterisa da sxvebis(101) mier Catarebuli 
cdebis dros azotiT  gamdidrebisas (1 ha 44,0-dan 179,2 kg-mde) 
simindis mosavali TiTqmis 2,5 gaizarda, xolo proteinis 
Semcveloba 2,2%-iT meti gaxda. 
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   cxrili #9.  
sxvadasxva klimatur raionebSi Catarebuli kvlevebis 
amsaxveli cxrili (xarteris, tolstousovis da sxvebis 
mixedviT). 
 
cdis 
varianti 
 
marcvali, 
(ha) 
 
Pproteini, 
(%) 
 
  saxam 
ebeli, 
(%) 
 
cximi, 
(%) 
 
cdis Catarebis 
adgili da 
niadagi 
 
kontroli 
P45; K45; 
N45; K45 
 
 
32,4 
41,6 
45,3 
 
9,45 
9,36 
10,36 
 
_ 
_ 
_ 
 
3,82 
4,42 
4,02 
 
tyis nacrisferi 
niadagi kievis 
olqi 
 
kontroli 
N05 
 
 
64,4 
70,4 
 
8,67 
9,49 
 
_ 
_ 
 
_ 
_ 
 
wablisferi 
niadagi 
almaatis olqi 
 
kontroli 
N60 
 
 
48,0 
57,0 
 
11,0 
11,20 
 
_ 
_ 
 
4,5 
5,5 
 
muqi-nacrisferi 
niadagi kievis 
olqi 
 
kontroli 
N80 
 
 
29,4 
38,4 
 
10,7 
11,97 
 
_ 
_ 
 
_ 
_ 
 
samxreTi Savi 
niadagi 
odesis olqi 
 
kontroli 
P40; 
N50; P40 
 
 
33,4 
38,6 
36,8 
 
9,56 
10,94 
9,69 
 
_ 
_ 
_ 
 
3,53 
6,53 
3,61 
 
karbonatuli Savi 
niadagi 
moldaveTis ssr 
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kontroli 
P40; 
N50; P40 
 
 
41,9 
45,5 
48,1 
 
9,96 
10,64 
11,54 
 
_ 
_ 
_ 
 
3,96 
5,30 
7,44 
 
Cveulebrivi Savi 
niadagi 
 
kontroli 
N60 
 
 
29,2 
32,2 
 
9,04 
10,30 
 
_ 
_ 
 
6,6 
6,1 
 
tyis yavisferi 
niadagi 
kievis mxare 
 
kontroli 
N45 
 
 
 
38,7 
40,3 
 
10,21 
11,19 
 
_ 
_ 
 
4,33 
4,07 
 
karbonatuli Savi 
niadagi 
moldaveTis mxare 
 
kontroli 
N60 
 
30,4 
32,4 
 
8,25 
9,25 
 
_ 
_ 
 
4,94 
5,25 
 
eroziuli niadagi 
Crdilo-oseTis 
ass 
 
 
kontroli 
N60 
 
 
37,5 
43,6 
 
10,07 
11,27 
 
_ 
_ 
 
 
4,5 
4,8 
nacrisferi tyis 
niadagi 
jambulis olqi 
 
kontroli 
P45; 
N30; P45 
 
 
31,4 
34,9 
36,6 
 
10,40 
10,57 
11,28 
 
_ 
_ 
_ 
 
4,8 
5,2 
5,0 
Zveli-alviuri 
tyis niadagi 
ukrainis ssr 
 
 
kontroli 
N60 
 
 
36,7 
42,0 
 
7,22 
9,59 
 
_ 
_ 
 
3,65 
4,05 
Zveli-alviuri 
tyis niadagi 
Crdilo oseTis 
a/r 
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cxrili #10. 
  
azotis (wminda nivTiereba) donis zrdis Sedegi mosavlis 
xarisxze (xarteris, tolstousovis da sxvebis mixedviT). 
 
 
 
Setanili 
azoti, 
(kg/ha) 
 
 
simindis 
marcvlis 
mosavali, 
 (t/ha) 
 
 
marcvalSi 
proteinis 
Semcveloba,  
(%) 
 
 
proteini, 
 
(kg/ha) 
0,0 4,07 6,92 281,6 
44,0 5,69 7,27 414,0 
89,6 7,44 7,86 5,3 
112,0 8,34 8,06 672,2 
154,4 8,86 8,45 749,0 
156,8 8,88 8,46 751,5 
179,2 9,24 8,74 808,3 
201,6 8,89 9,00 800,6 
224,0 9,26 9,30 861,8 
268,8 9,18 9,17 842,2 
313,6 9,31 9,65 891,9 
3,4 9,04 9,63 866,7 
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 cxrili #11.  
 
azotis dozebis zemoqmedeba simindis marcvlis mosavalsa da 
xarisxze 3 wlis ganmavlobaSi (xarteris, tolstousovis da 
sxvebis mixedviT).  
 
cdis   
varianti 
 
saxameblis 
Semadgenloba 
simindis 
marcvalSi, 
(%) 
 
simindis 
marcvlis 
mosavali, 
(t\ha) 
 
miRebuli 
saxamebeli, 
(kg\ha) 
 
sasuqis 
gareSe 
 
 
 
7,48 
 
 
3,85 
 
 
288 
 
P30K30(foni)+N30 
 
 
7,91 
 
4,86 
 
384 
 
foni +N60 
 
 
8,49 
 
5,37 
 
456 
 
foni +N90 
 
 
8,82 
 
5,60 
 
796 
ganxilulidan SeiZleba davaskvnaT rom, azotis sasuqis 
zemoqmedeba simindis marcvlis xarisxze ZiriTadSi 
damokidebulia niadagis Tvisebaze.  
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azotis zemoqmedeba marcvlis xarisxis gaumjobesebaze 
gamovlinda azotis dabali dozebis Setanisas  SedarebiT 
Rarib miwebze. cxrilSi #12 miniSnebuli monacemebiT 
dadginda, rom 2 wlis ganmavlobaSi azotis dozebis Semdgom 
zrdas ar gamouwvevia  proteinis da cximis zrda simindis 
marcvalSi. 
cxrili #12. 
 
azotis dozebis gavlena proteinis da cximis dagroebaze 
(xarteris, tolstousovis da sxvebis mixedviT). 
 
cdis 
varianti 
    
Pproteini, cximi, proteini, cximi, 
% t/ha 
 
% t/ha 
 
% t/ha 
 
% t/ha 
K 
kontroli 
 
7,62 
 
0,28 
 
3,76 
 
0,14 
 
7,93 
 
0,25 
 
5,02 
 
0,16 
 
P60K60-foni 
 
7,44 
 
0,32 
 
3,82 
 
0,16 
 
9,69 
 
0,34 
 
5,08 
 
0,18 
 
foni +N30 
 
8,97 
 
0,42 
 
3,97 
 
0,18 
 
10,33 
 
0,37 
 
5,12 
 
0,18 
 
foni +N60 
 
8,85 
 
0,42 
 
3,97 
 
0,19 
 
10,41 
 
0,40 
 
5,26 
 
0,20 
 
foni +N90 
 
9,25 
 
0,47 
 
4,13 
 
0,20 
 
10,38 
 
0,43 
 
5,32 
 
0,22 
 
foni+N120 
 
9,19 
 
0,48 
 
4,33 
 
0,22 
 
10,44 
 
0,47 
 
5,12 
 
0,23 
 39 
cxrili #13-dan Cans, rom azotis sasuqis yvelaze 
saukeTeso formas, amoniumis sulfati warmoadgens. 
  
cxrili #13. 
  
sxvadasxva formis azotis gavlena simindis vegetaciis 
sxvadasxva periodSi (xarteris, tolstousovis da sxvebis 
mixedviT). 
 
cdis varianti 
sasuqebis Setana 
  3-5-foTlis 
fazaSi 
sasuqebis Setana 
qeCeCos gamotanis 
dros 
1962 1963 1962 1963 
sasuqis gareSe 
(%) 
 
12,24 
 
11,76 
 
12,18 
 
11,82 
amoniumis 
gvarjila 
(%) 
 
12,90 
 
13,44 
 
12,72 
 
13,32 
amoniumis 
sulfati 
(%) 
 
13,20 
 
14,87 
 
13,50 
 
14,04 
kaliumis 
sulfati 
(%) 
 
 
13,02 
 
 
13,98 
 
 
12,90 
 
 
12,72 
Sardovana 
  (%) 
 
13,14 
 
13,80 
 
13,02 
 
13,62 
                                                                     
 40 
luganskis (101) sasoflo-sameurneo institutis mier 
Savmiwian niadagebze Catarebuli kvlevebis dros amoniumis 
sulfatis xsnariT kvebisas SesaZlebeli gaxda simindis 
marcvalSi  proteinis 1,9%-iT gazrda.  
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3.2. 
 
ფოსფორიანი სასუქის ზემოქმედება სიმინდის მარცვლის 
ხარისხზე. 
kvlevebi gviCveneben rom, fosforiani sasuqebi,(69-76)  
azotiani sasuqebis msgavsad(60)  zrdian simindis marcvlis 
mosavlianobas da masSi saxameblisa da cximis Semcvelobas. 
nacrisfer niadagebSi (ukrainaSi) 3 wlis ganmavlobaSi 1 
ha-ze 45kg fosforis Setanisas, mosavalma 1 ha-ze 3,85 tona 
Seadgina. proteinis Semcveloba gaizarda 9,45 da 9,62%-mde, 
xolo cximis 3,82-dan 4,07%-mde. 
damatebiT kaliumis sasuqis gamoyenebam mosavlianoba 1 h-
ze 4,16 tonamde gazarda, xolo proteinis Semcveloba 9,36%-iT 
Semcirda.  
azotis, fosforisa da kaliumis erToblivi gamoyenebisas 
doziT 45 kilogrami, SesaZlebeli gaxda 1 ha-ze 4,53 tona 
mosavlis miReba, romlis drosac proteinis Semcveloba 
TavTavSi 10,36%-iT gaizarda. yvelaze didi mosavali (4,94 tona 
– 1ha), proteinis yvelaze maRali SemcvelobiT (11,34%) 
miRebuli iqna azotis, fosforisa da kaliumis (TiTeulis) 
90kg Setanisas 1 ha-ze. aqedan gamomdinare dadginda, rom 
nacrisfer niadagSi mkvebavi saSualebebis azotis, fosforisa 
da kaliumis Setanis saukeTeso Sejerebis varianti 1:1:1-ia. 
muq-nacrisferi niadagebze (kravCenko101) Catarebuli 
kvlevebisas dadginda rom, fosforis da kaliumis Sereuli 
formiT gamoyenebisas simindis mosavlianoba yvelaze meti 
movida. meore adgilze efeqturobis mixedviT fosforisa da 
azotis sasuqebis gamoyeneba idga. azotis sasuqebis gamoyenebam 
 42 
fosforis sasuqTan SedarebiT didi zegavlena iqonia simindis 
marcvlis mosavlianobaze. 
sasuqebis meSveobiT gaumjobesda simindis marcvlis 
xarisxi, amasTan erTad, azotisa da fosforis sasuqebi 
iZleoden erTi da igive efeqts. proteinis yvelaze didi 
Semcvelobas SevxvdiT azotiani da fosforiani sasuqebis 
gamoyenebisas. 
      cxrili #14.  
 
sasuqebis zemoqmedeba simindis marcvlis mosavlianobaze 
(kravCukis da sxvebis mixedviT). 
 
cdis  
varianti 
 
 
marcvlis 
mosavali, 
(ha) 
proteini  
 
cximi 
(%) 
 
Semcveloba 
% 
 
aReba 
(t/ha) 
 
damateba 
% 
kontr. 
sakontrolo 
(sasuqis 
gareSe) 
 
48,0 
 
11,00 
 
0,45 
 
_ 
 
4,08 
N 57,0 11,20 0,55 22,2 4,34 
P 54,4 11,40 0,53 17,8 4,32 
NP 61,5 12,25 0,65 44,4 4,55 
NK 59,5 10,63 0,55 22,2 4,32 
PK 56,5 11,20 0,55 22,2 4,36 
NPK 63,2 12,16 0,66 46,6 4,52 
 moldaveTis karbonatul SavmiweTSi (vainbergi(101)) 
fosforis sasuqebis Setana ara marto zrdida simindis 
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marcvlis mosavals, aramed masSi zrdida proteins da cxims, 
rasac adasturebs cxrilSi (#15) moyvanili magaliTebi. 
      cxrili #15.  
 
fosforis sasuqis zemoqmedeba simindis mosavalze da qimiur 
maCveneblebze (vainbergis da sxvebis mixedviT). 
 
 
 
cdis 
varianti 
 
 
karbonatuli 
SavmiweTi 
 
Cveulebrivi Savi 
niadagi  
ma
r
c
vl
is
 
mo
s
av
al
i,
  
  
(t
/h
a)
 
pr
o
t
ei
ni
, 
(%
) 
c
x
im
i,
 
(%
) 
Mm
ar
c
vl
is
 
mo
s
av
al
i,
  
  
 
(t
/h
a)
 
pr
o
t
ei
ni
, 
(%
) 
c
x
im
i,
  
(%
)   
 
sakontrolo 
 
 
3,34 
 
9,56 
 
3,53 
 
4,19 
 
9,94 
 
3,96 
 
P40 
 
 
3,86 
 
10,94 
 
6,53 
 
4,65 
 
10,64 
 
5,30 
 
centraluri moldaveTis karbonatul Savmiwa niadagebSi 
Catarebulma kvlevebma (k.l. bavorCa(101) ) aCvena rom, fosforis 
sasuqebis Setanas umniSvnelo zegavlena hqonda simindis 
marcvlis xarisxze. ase magaliTad: 1ha-ze 45kg fosforis 
Setanisas kontrolTan SedarebiT proteinis Semcveloba 
praqtikulad ar Secvlila, xolo simindis marcvalSi 10,21-dan 
10,68%-mde gaizarda. 
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      azerbaijanis sasoflo-sameurneo institutSi 
(jafarovi(101)) Catarebuli kvlevebis dros, ganaSenianebis 
periodSi nacrisfermiwian niadagebSi fosforis mzardi 
dozebis Setanisas, simindis marcvlis mosavlis raodenobisa 
da xarisxis zrda Seiswavleboda. cxrilSi #16 naCvenebia, rom 
im dros roca niadagSi Setanilia nakeli da azoti, 1ha 
fosforis dozis 30-dan 90kg-mde zrdisas, izrdeboda mosavali 
da marcvlis xarisxi.  
                                                     cxrili #16. 
 
 fosforis mzardi dozebis gavlena simindis mosavalze 
(jafarovis mixedviT). 
 
cdis 
varianti 
 
mosavali, 
 (t/ha) 
 
Semadgenloba (%-Si mSral 
nivTierebaze) 
proteini cximi 
sakontrolo 4,20 5,9 3,80 
foni+ 
nakeli+N60 
 
4,48 
 
7,8 
 
3,97 
foni+P30 4,60 8,0 3,90 
foni+P60 4,77 8,2 4,00 
foni+P90 4,87 8,5 4,35 
 
 
 
 
 
 45 
3.3. კალიუმის სასუქის ზეგავლენა სიმინდის მარცვალის ხარისხზე. 
 
cdebis Sedegebi(31-35-40–94) aCveneben rom, azotisa da 
fosforis sasuqebisagan gansxvavebiT, kaliumis sasuqebi 
sustad moqmedeben simindis mosavlis xarisxze da ar 
SeuZliaT ara marto misi gazrda, aramed gansakuTrebul 
pirobebSiac ar SeuZliaT marcvalSi saxameblis Semcireba. 
     ukrainis sasoflo-sameurneo akademiaSi (kravCenko)(101), 
Catarda kvleva (cxrili@#17) muq-nacrisfer damlaSebul 
niadagSi, romelic 3,0 mg. fosfors da 5,3 miligram kaliums 
Seicavda. kaliumis sasuqis Setanam, umniSvnelod gazarda 
simindis marcvlis mosavali, magram masSi Semcirda proteini.  
      cxrili #17.  
 
kaliumis sasuqis gavlena simindis mosavalze (kravCenko). 
 
 
cdis 
varianti 
 
marcvlis 
mosavali, 
 (t/ha) 
 
 
proteinis 
Semcveloba,  
(%) 
 
  
 proteinis 
gamosavali,  
      (t/ha) 
 
K 
sakontrolo 
 
 
4,80 
 
 
11,0 
 
0,21 
 
N60 
 
 
5,70 
 
 
11,20 
 
0,55 
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N90 
 
 
5,40 
 
 
11,40 
 
0,53 
 
N60P60 
 
 
6,15 
 
 
12,35 
 
0,65 
 
N60K60 
 
 
5,95 
 
 
10,63 
 
0,55 
 
P60K60 
 
 
5,65 
 
 
11,20 
 
0,55 
 
N60P60K60 
 
6,32 
 
 
12,66 
 
0,66 
       
      aRniSnulTan erTad gasaTvaliswinebelia is garemoeba, 
rom orwliani cdebis Sedegad (p.kluCko da g. vedeneeva(101)) 
samxreT Savmiwa niadagebSi kaliumis sasuqis, agreTve 
dawyvilebul fosfor-kaliumis da azoti-kaliumis Setana 
simindis marcvalSi proteinis Semcvelobas amcirebda. 
       sammagi narevis (NPK) SemTxvevaSi proteinis Semcveloba, 
azoti-fosforis fonTan SedarebiT 0,42%-iT izrdeboda. NP  
     sxva gamokvlevebis (musko, kliuCko, vedeneevi,(101)) 
SemTxvevaSi  imave niadagSi (cxrili #18), mxolod kaliumis 
sasuqis Setanisas simindis marcvlis mosavali izrdeboda, 
magram es ar moqmedebda  proteinis Semcvelobaze.  
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                                                  cxrili #18.  
 
kaliumis sasuqis gavlena simindis mosavalze (muskos, 
kliuCkos da vedeneevis mixedviT). 
 
c
d
is
 
va
r
ia
nt
i 
ma
r
c
vl
is
 m
o
s
av
al
i,
 
(1
 t
/h
a)
 
 
pr
o
t
ei
ni
s
 
S
em
c
ve
l
o
b
a,
 
(%
) 
c
d
is
 
va
r
ia
nt
i 
ma
r
c
vl
is
 m
o
s
av
al
i,
 
(1
 t
/h
a)
 
 
pr
o
t
ei
ni
s
 
S
em
c
ve
l
o
b
a,
 
(%
) 
 
sakontrolo 
 
 
2,94 
 
10,17 
 
NK 
 
3,86 
 
11,84 
 
N 
 
 
3,84 
 
11,97 
 
NP 
 
4,01 
 
13,05 
 
P 
 
 
3,10 
 
10,05 
 
PK 
 
3,17 
 
10,11 
 
K 
 
 
2,28 
 
10,23 
 
NPK 
 
3,83 
 
12,90 
yazaxeTis miwaTmoqmedebis kvlevis institutSi 
Catarebuli 3 wliani kvleva (sirica, baranovski (101))  
ganxorcielda Ria-wabla karbonatul niadagze.  
cxrilSi #19 naCvenebia kaliumis Setanisas simindis 
mosavalis gazrda da simindis marcvalSi saxameblis 
Semcvelobaze dadebiTi zemoqmedeba.  
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      cxrili #19. 
 
 kaliumis sasuqis gavlena simindis mosavalze (sirica, 
baranovski).   
 
 
c
d
is
 
va
r
ia
nt
i 
ma
r
c
vl
is
 m
o
s
av
al
i,
 
(t
/h
a)
 
 
s
ax
am
eb
l
is
 
S
em
c
ve
l
o
b
a,
 
(%
) 
c
d
is
 
va
r
ia
nt
i 
ma
r
c
vl
is
  
mo
s
av
al
i,
 
(t
/h
a)
 
 
s
ax
am
eb
l
is
 
S
em
c
ve
l
o
b
a,
 
(%
) 
 
Ksakontrolo 
 
 
6,44 
 
8,67 
 
N65P90 
 
8,57 
 
10,05 
 N65 
 
 
7,07 
 
9,49 
 
N65P40 
 
7,56 
 
9,93 
 P90 
 
 
7,87 
 
9,62 
 
P90K40 
 
8,21 
 
8,12 
 K40 
 
 
6,66 
 
9,06 
 
N65P90K40 
 
8,88 
 
10,05 
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3.4. სასუქების ზემოქმედება სიმინდის მარცვლში სახამებლის 
შემცველობაზე. 
 
simindis marcvlis saxameblis fraqciuli Semadgenlobis 
Sesaswavlad gamoiyeneben sxvadasxva gamxsnelebs, maT Soris 
wyalSi marilebis minarevebs, gazavebul spirts, mJavebis 
mineravebs. 
a. muskos, p. kluCkos, g. vedeneevis(101) mier, ukrainis 
Savniadagian niadagSi Catarebulma kvlevebma aCvenes rom, 
azotis sasuqi simindis marcvalSi mniSvnelovnad zrdis  
proteinis saerTo Semcvelobas da saxameblis fraqcias. 
cxrilis #20-is mixedviT irkveva, rom kaliumiani da 
fosforiani sasuqebi sustad zemoqmedeben saxameblis saerTo 
Semadgenlobaze, magram mniSvnelovnad zrdian mis xarisxs, 
razedac metyvelebs qvemomoyvanili cxrilis maCveneblebi.  
cxrili #20. 
 
kaliumiani da fosforiani sasuqebis zemoqmedeba saxameblis 
saerTo Semadgenlobaze  
(a. muskos, p. kluCkos, g. vedeneevis mixedviT). 
 
 
cdis varianti 
Semcveloba, (%) 
 
proteini 
 
saxamebeli 
 
 
saxameblis 
fraqcia 
 
NPK 
 
 
12,96 
 
5,65 
 
7,38 
 50 
NP 
 
12,54 5,51 7,03 
 
PK 
 
 
10,20 
 
3,29 
 
6,91 
 
NK 
 
 
12,24 
 
5,46 
 
6,78 
 
N 
 
 
12,54 
 
5,46 
 
7,08 
 
P 
 
 
11,52 
 
5,15 
 
6,37 
 
K 
 
 
8,16 
 
1,98 
 
6,18 
 
sakontrolo 
(sasuqis gareSe) 
 
 
 
9,36 
 
 
3,66 
 
 
5,70 
 
 
gairkva rom, fosforis sasuqma gaaumjobesa, xolo 
nakelma gaauaresa marcvlis proteinis xarisxi.  
stofCukis(101) cdis Sedegebi asaxulia cxrilSi #21, 
saidanac irkveva, rom fosforis sasuqisa da nakelis 
erToblivi narevis gamoyeneba proteinis xarisxis zrdis 
saSualebas iZleoda, vidre mxolod nakelis gamoyenebisas.  
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cxrili #21.  
 
fosforis sasuqisa da nakelis erToblivi gamoyenebis 
zemoqmedeba marcvlis proteinze (stopCukis mixedviT). 
 
 
cdis varianti 
proteinis 
Semadgenloba 
marcvalSi 
(%) 
 
 
sakontrolo 
 
 
9,25 
10t. nakeli kultivaciisas 
 
 
9,37 
5t. nakeli kultivaciisas 
 
 
9,13 
P40 kultivaciisas 
 
 
8,75 
10t. nakeli+P40 kultivaciisas 
 
 
9,00 
5t. nakeli+P40    
kultivaciisas 
 
 
9,13 
 
doneckis olqSi, sasoflo-sameurneo sacdel sadgurSi 
(afendulovi(101)) Catarebulma kvlevebma (romlis Sedegebi 
asaxulia cxrilSi #22) aCvena rom, sasuqebis meSveobiT 
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SeiZleba gaizardos ara marto mosavali, aramed proteinis 
Semcveloba marcvalSi da aminomJavebi. 
      cxrili #22. 
 
sasuqebis zemoqmedeba marcvlis xarisxze (afendulovis 
mixedviT). 
c
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,
1
h
a
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20t  nakeli
ZiriTadi xvnis win-
foni
4,22 12,05 508,5 0,081 3,42
foni+P5  3-5sm-ze 
gverdze da Teslis
CakeTeba 2-3sm siRrmeze
4,85 12,35 599,0 0,089 4,32
foni+N5P5
igive pirobebi
4,80 12,28 589,4 0,089 4,27
foni+N5P5K5 igive
pirobebi
4,80 12,36 593,4 0,088 4,22
 
  2 wlis kvlevebiT (cxrili#23) dadginda rom, azotis sasuqi 
simindis marcvalSi zrdis lizinis da  valinis Semcvelobas.  
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    cxrili #23. 
 
organuli da mineraluri sasuqebis zemoqmedeba simindis 
marcvlis Semadgenlobaze (afendulovis mixedviT). 
 
p.curkanisa da s.peCorkis vegetariulma cdebma(101)  aCvenes 
rom, azotis mzardi dozebis Setanam PK fonze mniSvnelovnad, 
procentulad gazarda saxameblis Semcveloba, xolo 
fosforis dozis Setanam, piriqiT saxameblis Semcveloba 
Seamcira. 
  kaliumiani sasuqebis dozebis zrda (cxrili #24). 
azotisa da fosforis fonze marcvlis mniSvnelovan 
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Semcirebas iwvevda, xolo marcvalSi azotis saerTo 
Semadgenloba ar mcireboda. 
     cxrili #24. 
mineraluri sasuqebis zemoqmedeba simindis marcvalSi 
(p.curkanisa da s.peCorkis mixedviT). 
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3.5.  ორგანული სასუქების ზემოქმედება სიმინდის მარცვლის 
ხარისხზე. 
 
iseve rogorc mineraluri, agreTve organuli sasuqebi 
dadebiTad zemoqmedeben mosavlis raodenobaze da xarisxze(30-
34-40-72), magram maTi moqmedeba damokidebulia niadagur-
klimatur pirobebze, jiSze da a.S. 
v.matvienkos(101) monacemebiT (cxrili #25) 1ha-ze  30 tona 
nakelis Setana, simindis marcvalSi proteinis Semcvelobas 
zrdida.  
Sedegebis analizidan Cans rom, nakelis Setanisas yvela 
saxeobis simindis marcvalSi proteinis Semcveloba 1,0%-iT da 
metiT izrdeba.  
amasTan erTad, nakelis da mineraluri sasuqebis N60P60K60  
efeqturoba TiTqmis erTnairia.                                    
(a.menaRaraSvilis59 cdis mixedviT, nakelisa da 
mineraluri sasuqebis erTad gamoyenebam simindis marcvlis 
xarisxi gazarda, magram ara im xarisxiT rogorc mineraluri 
da organuli sasuqebis gamoyenebis SemTxvevaSi.) 
tyis nacrisferi niadagebze simindis marcvlis 
mosavlianobaze da xarisxze kargad moqmedebs torfisa da 
nakelis narevi. maTi moqmedeba Zlierdeba mineralur 
sasuqebTan erToblivi Setanisas. 
qvemomoyvanil #25 cxrilidan sCans rom, simindis yvelaze 
didi mosavali 30 t/ha-ze miRebuli iqna kompostis da N N70P70K70 
Setanisas. amasTan erTad simindis marcvali Seicavda yvelaze 
maRali raodenobiT saxamebelsa da cxims. 
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cxrili #25. 
  
organuli sasuqebis zemoqmedeba simindis marcvlis 
xarisxze (matvienkos mixedviT). 
  
  
  
  
c
d
is
  
S
ed
eg
i 
 
 
voroneJis 76 
 
adreuli 
 
kievis 8 
 
buovinskis 3 
  
BUP  25 
pr
o
t
ei
ni
s
 S
em
c
ve
l
o
b
a,
  
(%
) 
pr
o
t
ei
ni
s
 m
iR
eb
a,
 
( 
t
/h
a)
 
pr
o
t
ei
ni
s
 S
em
c
ve
l
o
b
a,
  
(%
) 
  
  
  
pr
o
t
ei
ni
s
 m
iR
eb
a,
 
  
  
  
  
  
( 
t
/h
a)
 
pr
o
t
ei
ni
s
 S
em
c
ve
l
o
b
a,
 
 (
%
) 
  
pr
o
t
ei
ni
s
 m
iR
eb
a,
 (
t
/h
a)
 
pr
o
t
ei
ni
s
 S
em
c
ve
l
o
b
a,
 
(%
) 
pr
o
t
ei
ni
s
 m
iR
eb
a,
  
(t
/h
a)
 
pr
o
t
ei
ni
s
 S
em
c
ve
l
o
b
a,
  
(%
) 
  
pr
o
t
ei
ni
s
 m
iR
eb
a,
  
( 
t
/h
a)
 
s
ak
o
nt
r
o
 
l
o
 
 
 
9,81 
 
0,30 
 
9,04 
 
0,27 
 
9,34 
 
0,29 
 
8,56 
 
0,27 
 
8,52 
 
0,25 
na
ke
l
i 
30
t
 1
-h
a 
 
 
11,09 
 
0,44 
 
10,80 
 
0,46 
 
10,16 
 
0,47 
 
9,64 
 
0,43 
 
9,36 
 
0,39 
na
ke
l
i 
30
t
 
1-
ha
 +
N
60
P 6
0K
60
 
 
 
 
11,32 
 
 
0,48 
 
 
10,78 
 
 
0,9 
 
 
10,68 
 
 
0,54 
 
 
10,44 
 
 
0,51 
 
 
9,76 
 
 
0,40 
N
60
P 6
0K
60
 
 
 
11,06 
 
0,46 
 
9,88 
 
0,41 
 
9,98 
 
0,45 
 
9,77 
 
0,42 
 
9,52 
 
0,39 
 57 
                                                                             
cdebma cxadyves rom, damatebiT fosforisa da fosfor- 
kaliumiani sasuqebis Setanam ramdenimejer Seamcira proteinis 
Semcveloba marcvalSi im variantTan SedarebiT, sadac 
mxolod organuli sasuqebi SeqondaT. 
     cxrili #26. 
 
 organuli sasuqebis zemoqmedeba marcvalSi proteinis 
Semcvelobaze (matvienkos mixedviT). 
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sakontrolo 3,96 8,86 3,86 0,30 0,13 
10t komposti +N70P70K70 5,66 10,04 3,80 0,48 0,18 
10t komposti +P70K70 5,20 8,17 4,19 0,36 0,18 
10t komposti +P70 4,73 9,16 4,68 0,33 0,17 
30t komposti +N70P70K70 6,0 10,23 4,24 0,52 0,22 
10t komposti +N70P70K70 4,95 9,36 4,00 0,39 0,17 N70P70K70 5,43 9,81 3,98 0,45 0,19 
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      mineraluri sasuqis warmoebis maRali tempebis 
miuxedavad, maTi raodenoba jer kidev ar aris sakmarisi 
soflis meurneobis warmoebis sruli uzrunvelyofisaTvis. 
aRniSnuli garemoeba agroqimikosebs garkveuli siZneleebis 
winaSe ayenebs. swored amitom, aucilebelia daculi iqnas 
mineraluri sasuqebis gamoyenebis racionaluri dozebi. 
      unda aRiniSnos, rom 2010 wlis ivnisSi, amerikis 
SeerTebuli Statebis mecnier-agronomebma(103) gaakeTes daskvna, 
romlis mixedviTac mineraluri sasuqebi ar iwveven 
mosavlianobis mniSvnelovan zrdas. swored aRniSnulis gamo 
isini fermerebs saqonlis nakelis gamoyenebas urCeven.(103) 
rCevis sayrdenad, sxva mniSvnelovan garemoebebTan erTad 
amerikis SeerTebuli Statebis umravlesobaSi saqonlis 
nakelis xelmisawvdomoba, agreTve saSemodgomo da 
sagazafxulo marcvlovanebis mier nakelis ufro naklebi 
gamoyenebis saWiroeba SeiZleba gamxdariyo. 
amrigad, ganxiluli kvlevebi aCveneben, rom organuli 
sasuqebi dadebiTad moqmedeben simindis marcvlis raodenobaze 
da xarisxze. 
sasuqebis efeqturoba yvelaze naTlad vlindeba Raribi 
bunebrivi niadagis nayofierebaze.  organuli sasuqebis 
moqmedeba izrdeba masTan erTad mineraluri sasuqebis 
moqmedebisas. amasTan erTad, rogorc specialuri 
literaturis ganxilvis Sedegad dgindeba, mineraluri 
sasuqebi(58-82-62-83) TiTqmis yvela tipis niadagze zrdis simindis 
rogorc marcvlis, aseve mwvane masis mosavals, xolo 
mineraluri da organuli sasuqebis Setana ki simindis 
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kulturis naTesebSi kulturis zrda-ganviTarebas da 
sasargeblo nivTierebebis dagrovebas uwyobs xels.                               
amasTan dgindeba, rom mineraluri sasuqebi efeqts iZleva 
im SemTxvevaSi Tu maTi Setanis normebi saTanado kvlevis 
Sedegebs efuZneba. gansakuTrebuli Sedegebi miRweulia imiT, 
rom cdebi Catarebulia: 
a) gansxvavebul jiSebze;  
b) gansxvavebuli tipis niadagze;  
v) mkveTrad gansxvavebuli meTodiT da wlebis mixedviT. 
ganxiluli masala mianiSnebs yvela konkretuli 
pirobebisaTvis da  amasTan erTad jiSuri asortimentis 
mixedviT cdebis Catarebis aucileblobaze. winaaRmdeg 
SemTxvevaSi, simindis mwvane masis, marcvlis mosavlianoba da 
xarisxis regulireba ver moxerxdeba, rac ekonomiur da 
ekologiur uaryofiT SedegebTan iqneba dakavSirebuli. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 60 
 
 
 
 
 3.6. ნიტრატების ცვალებადობა სასოფლო-სამეურნეო მცენარეებში 
 
nitratebi garemoSi zogierTi sasuqebis saxiT pirdapir 
xvdeba. misi warmoqmna sxva azotovani sasuqebis da organuli 
nivTierebebis (mcenareTa narCenebi, nakeli da a.S.) 
mineralizaciis (organuli azotis NH
4
+
-ad gardaqmna) da 
nitrifikaciis (NH
4
+
-is NO
3
-
-ad gardaqmna) gziT xorcieldeba.               
im SemTxvevaSi Tu sakmaod didi odenobiT sasuqebis 
Setana, atmosferuli da hidrologiuri gziT xorcieldeba, 
Tavs iCens azotis nitratebis danakargebi.  
msgavsi darRvevebis ganmapirobebel garemoebasTan 
SeiZleba gvqondes adgili, rodesac xorcieldeba sasoflo-
sameurneo savargulebidan mosavlis aReba, tyis pirwmindad 
Wra da a.S. 
dReis mdgomareobiT sakmao yuradReba aqvs daTmobili 
atmosferuli gziT nitratebis gadatanas, romlis formireba 
atmosferoSi azotis oqsidebis gamotyorcnis Sedegad 
xorcieldeba, yovelives wvis procesi ganapirobebs, ris 
Sedegadac igi dedamiwas wvimis an nawilakovani da orTqlis 
depozitebis saxiT ubrundeba.                                             
msoflio masStabiT nitratebis wliuri atmosferuli 
depozicia 5-dan 20 kg-mde meryeobs.(13)                                   
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xil-bostneulSi yvelaze gavrcelebul da saSiS 
damabinZurebel qimiur naerTs swored nitratebi warmoadgenen.  
sakveb produqtebSi nitratebis dagrovebas xels uwyobs 
mcenareTa arabalansirebuli kveba, romlis ganmapirobebel 
araxelsayrel garemo faqtors niadagis dabali nayofierebaa 
warmoadgens.  
sqema #11. 
 nayofSi nitratebis dagrovebis mizezebi. 
 
 
  
sqema #12.  
 
nitratebis zemoqmedebis uaryofiT mxareebi.  
 
nitratebis 
dagroebis mizezebi 
azotiani sasuqebis 
gamoyenebis maRali 
norma 
niadagSi sasuqebis 
Setanis normebis 
darRveva 
niadagSi sasuqebis 
Setanis vadebis 
darRveva 
 
an organuli 
sasuqebis gamoyenebis 
dabali norma 
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sakuTriv nitratebi aratoqsikuria, magram iqedan 
gamomdinare rom, nitratebis dasaSvebi norma adamianis yovel 
kg wonaze 5 mg Seadgens. Aaqedan gamomdinare 20 kilogramiani 
bavSvisaTvis erTi kilogrami sazamTroTi, agreTve nesviT 
miRebuli 200 mg nitratuli azoti, Zlieri mowamvlis 
mizezobriv albaTobas zrdis.  
mozrdil adamians SeuZlia advilad gadaitanos 
nitratebis dRe-Ramuri norma 200 mg, xolo 600 mg-ni norma 
toqsikur dozas miekuTvneba.89  
 
sqema #13. 
 
  nitratebis toqsikurad gardaqmnis obieqtebi.   
 
KkvebiTi 
Rirebulebis 
dadableba 
 
gemuri 
Tvisebebis 
gauareseba  
lpobis procesis 
dasawyisi  
Senaxvis 
unarianobis 
Semcireba 
sasaqonlo 
Rirebulebis 
dadableba 
nitratebis 
uaryofiTi 
zegavlenis 
Sedegi 
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nitratebiT dabinZurebuli sakvebis gamoyenebis Tavidan 
acileba SesaZlebelia, rogorc garegnuli (simptomebiT) aseve 
qimiuri (yvelaze zusti) diagnostikiT.  
kitri. nitratebiT dabinZurebuli, dabali sasaqonlo 
Rirebulebis mqone kitris nayofi muqi mwvane Seferilobisaa, 
xolo rac Seexeba sufTa nayofs igi Ria mwvane 
Seferilobisaa. dabinZureba rbilobze poulobs gavrcelebas. 
pomidori. nitratebiT dabinZurebuli mkveTrad 
gauaresebuli gemuri Tvisebebis mqone pomidoris foTlebi 
muqi mwvane Seferilobisaa. CanarTebis mqone rbilobis 
msgavsad, nayofic mwvane rCeba, romelzedac kargad SeiniSneba 
momwamvleli CanarTebi. 
kombosto. nitratebiT dabinZurebuli kombostos gareTa 
foTlebi mwvane (aradabinZurebulis Ria mwvane), xolo Siga 
meoTxe-mexuTe rigis foTlebi TeTri feris 
(aradabinZurebulis Ria mwvane) Seferilobisaa. nitratebiT 
dabinZurebul kombostoze SeiniSneba mkvdari qsovilebis 
yavisferi zoliT.  
kartofili. nitratebiT dabinZurebuli, kartofilis foci 
da formirebuli tuberebi (mkrTali) muqi mwvane 
Seferilobisaa. aseTi kartofili moxarSvis Semdgom 
webovanobiT, naklebad fxvierebiT, araaromatulobiT, swrafi 
gamuqebiT gamoirCeva.  
mwvanilebi. nitratebiT dabinZurebuli mwvanili dabali  
surnelebiT, xolo misi foTlebi muqi mwvane SeferilobiT 
gamoirCeva.  
produqtis 
Senaxva 
 
 
cxovelis 
kuWi 
adamianis 
kuWi 
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baRCeuli. nitratebiT dabinZurebuli baRCeuli 
kulturebis (aradabinZurebuli sazamTro _ Ria wiTeli feris, 
nesvi da gogra _ Ria yviTeli feris,  yabayi) foTlebi muqi 
mwvane, xolo maTi nayofebis rbilobebi SedarebiT Ria 
SeferilobiT, TvaliT advilad SesamCnevi sxvadasxva zomis 
momwamvleli CanarTebiT gamoirCeva.  
Cai. nitratebiT dabinZurebuli Cais nayeni 
araaromatulobiT da swrafad mRvrevadobiT gamoirCeva.  
yurZeni. nitratebiT dabinZurebuli yurZnis marcvlis 
kedeli gaTxelebulia, rac Warbtenian pirobebSi advilad 
gaskdomisa da lpobis winapirobas warmoadgens.                                    
nitratebiT dabinZurebuli marcvlisagan damzadebuli Rvinos 
gafiltvra garTulebulia da igi advilad amRvrevadobiT 
gamoirCeva. 
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თავი IV – ექსპერიმენტალური ნაწილი 
 
4.1 ცდის მიზანი და მეთოდიკა 
 
miznad davasixeT Segveswavla Sida qarTlis, mdelos 
yavisferi tipis niadagze simindis kulturis agro-ekologiuri 
maCveneblebis cvalebadoba, kerZod ra gavlenas axdens 
mineraluri da organuli sasuqebis gamoyeneba  simindis zrda-
ganviTarebaze mwvane masis, aseve marcvlis mosavlianobaze da 
nitratebis dagrovebis dinamikaze.  
mindvris cdebi tardeboda 2006-2007 wlebSi werovnis 
eqsperimentul meurneobaSi, xuTi variantis mixedviT. 
I varianti: sakontrolo anu usasuqo; 
II varianti: N120P120K60.  P120K60N30 - xvnis win  xolo,  N90 – 
gamokvebaSi (agrowesebis mixedviT) ; 
III varianti: nakeli, 40 tona - erT heqtarze; 
IV varianti: ceoliTi 20 tona - erT heqtarze;            
V varianti: biohumusi 20 tona - erT heqtarze.  
biohumusi Wiayelebis mier nakelisa da sxva organuli 
narCenebis gadamuSavebis Sedegad miRebuli organuli sasuqia.24 
erT Wiayelas SeuZlia 24 saaTis ganmavlobaSi 500 grami 
organuli narCeni gadaamuSaos.85 1 tona nakelis gadamuSavebiT 
600 kg biohumusis miReba aris SesaZlebeli, romelSiac humusis 
raodenoba 49%-mde aRwevs.84 biohumuss mikro organizmebisaTvis 
gaaCnia xelsayreli ares reaqcia, romlis pH maCvenebeli 6,8-7,4 
meryeobs. saerTo azotis saSualo Semcveloba – 2,2%; 
fosforis -2,6%; kaliumis _2,7%).85  
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eqsperimentalur meurneobaSi gamoyofili sacdeli 
nakveTi daiyo sacdel danayofebad, danayofis sigrZe 10.50 sm-s, 
sigane 2,80 sm-s, xolo danayofis saerTo farTi     
10,50X2,80=29,4 m2 Seadgenda.  cda Catarda oTx ganmeorebaSi. 
sacdelad aRebuli iyo zonisaTvis (muxranis velis 
pirobebisaTvis) daraionebuli simindis hibridi  “werovani”.   
simindi daiTesa  70 X 50 sm, anu mwkrivebs Soris manZili 
70 sm, xolo mwkrivebSi mcenareebs Soris manZili 50 sm iyo.(23)                    
 m i n d v r u l i    c d i s   s q e m a #14. 
                  
 1I    2I    3I    4I    5I 
                  
                  
                  
                  
 4II    5II    1II    2II    3II 
                  
                  
                  
                  
 5III    1III   2III     3III    4III 
                  
                  
                  
                  
 1IV    2IV    3IV    4IV    5IV 
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suraTi #2. 
  
mindvris cdis vegetaciis pirveli periodi. 
 
 68 
A4.2 საცდელი ნაკვეთის აგროეკოლოგიური დახასიათება. 
  
sacdeli nakveTi geografiuli koordinatebiT 410561 
ganedsa da 44451 sigrZedze, zRvis donidan 550-553,3 metris 
simaRleze, goridan samxreT-aRmosavleTiT da CrdiloeTidan 
mTavari kavkasionis meridianuli ganStoebiT Semofarglul, 
SedarebiT dadablebul velze mdebareobs. 
sofeli wilkanis niadagwarmoqmnis irgvliv mravali 
mosazreba arsebobs.  
mkvlevarTa umravlesoba Tvlis rom, sofel wilknisa da 
mis mezoblad arsebuli soflebis niadagwarmoqmnis 
procesebSi mniSvnelovani roli mdinareebs qsans, aragvsa da 
narekvavs miuZRvis. savaraudod odesRac isini uzarmazar auzs 
an tbas qmnidnen, romelSiac es mdinareebi mtkvarTan erTad 
Seedinebodnen da gaedinebodnen.  
      aRniSnul mosazrebas adasturebs g.gvaxarias(14) da 
e.nakaiZis(67) gamokvlevebi, romlebic asaxaven Tu rogor 
icvleba wilknidan mdinare qsanamde ZiriTadi Tixovani masala, 
igive wilknidan misaqcielamde qvargvalebiT da 
karbonatizebuli TixnarebiT.                                 
      gamokvleviT dadgenilia, rom wilknis niadagebi 
warmoiqmnen da ganviTardnen Zvel aluvionebze da meoTxeuli 
periodis tbis danaleqebze. wilknis sacdel meurneobaSi hava 
sakmaod kontinentaluria.  
      qarTveli mecnierebi m.korZaxia(46) da  k.kelenjeriZe(41-42) 
wilknis havas tye-velis kategoriis havas akuTvnebdnen, xolo 
i. figurovski(79) xmelTaSua zRvis msgavs havad miiCnevs.  
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      wilknis teritoriaze naleqebis wliuri jami saSualod 
420,5 milimetria, xolo naleqian dReTa raodenoba saSualod 
154-s Seadgens.  
      naleqian dReTa raodenoba ZiriTadad mais-ivnisis 
Tveebze modis, romlis intensioba mkveTrad zafxulSi 
(gansakuTrebiT agvistoSi) ecema.         
      TqeSis saxiT wvimis wamosvla da setyva am adgilisaTvis 
iSviaTobas ar warmoadgens. 
      qariani dReebis raodenoba wilknis midamoebSi 124, xolo 
misi saSualo mravalwliani siCqare 3,6 m\wm Seadgens.  
      qarian dReTa raodenoba umetesad zamTarsa da zafxulis 
Sua periodebze modis, rasac xSirad niadagis axveta da 
sasoflo sameurneo kulturebis dazianeba Tan axlavs.                  
wilknis teritoriaze haeris saSualo mravalwliuri 
temperatura 10,60, zafxulis TveebSi 22-230-s, xolo calkeul 
dReebSi ki 35-37,50-s Seadgens.  
sofel wilknis dRevandeli bunebriv safarsa da odesRac 
amave adgilebis mcenareul safars Soris arsebobs mkveTri 
dansxvaveba.   
Soreul warsulSi, zemoaRniSnuli teritoria Walis 
(tugais) tipis tyeebiT (muxa, nakverCxali, TuTa, verxvi, 
tirifi, Sindi da sxva) iyo dafaruli, romelTa calkeul 
warmomadgenlobas dResac vxvdebiT.  
 adamianebis Careva adgilobrivi floris saxecvlilebis 
mizezi gaxda da dRes maT nacvlad mxolod jagnarebs 
vxvdebiT.   
g.qeSelaSvilis(80) monacemebiT am midamoebSi TiTqmis 200 
saxeobis sarevela mcenarea warmodgenili, romelTa Soris 
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aRsaniSnavia Wanga, TeTri nari, Salafa, glerexa, leli da 
sxva.  
istoriuli monacemebiT dasturdeba, rom sofeli wilkani 
mezobel soflebTan ZalisTan da muxranTan erTad didi 
warsulis mqoneni arian da aq adamianis sameurneo zemoqmedebis 
sawyisebi saukuneebis miRma SeiZleba ikargebodes.  
zemoaRniSnulis irgvliv vaxuSti batoniSvilic 
mianiSnebs “saqarTvelos geografiaSi”: “kvalad narekvavis 
SesarTavis dasavleT sarkineTis mTis Crdilo gverdi vidre 
qanda_cixisZiramde aris venaxovani, xiliani, balaxiani da 
tyiani”. U 
unda aRiniSnos, rom aqaur niadagebs avtorebi sxvadasxva 
tips miakuTvnebs, Tumca yvela maTgani askvnis, rom am 
niadagebis warmoSobisa da ganviTarebis sawyisi etapi mainc 
tyis gaCexvas  ukavSirdeba.                                               
Mmecnierebi a. ajafariZe(2)  da j. maWavariani(57) miiCnevdnen, 
rom es niadagebi wabla niadagebis metamorfozis Sedegs 
warmoadgendnen da isini yavisfer da Ria yavisfer niadagebis 
jgufs miekuTvnebian.                                     
 m.sabaSvili(99) da v.lataria(47-48) aseve Tvlian, rom es 
niadagebi warsulSi wabla niadagebis saxeliT iyo cnobili 
da isini yavisferi niadagebis jgufs SeiZleba mivakuTvnoT.      
 m.sabaSvilis(99)  azriT, es niadagebi Tavisi nayofierebiT 
da klimaturi zoniT xelsayrel pirobebs qmnian, rogorc 
erTwliani ise mravalwliani kulturebis movla-moyvanisaTvis. 
Tavisi agroqimiuri saSualo maCveneblebiT 
zemoaRniSnuli niadagebi aseTi Semadgenlobisaa: 
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_aqtualuri mJavianoba (wylis gamonaw.) 7,25 karbonatebis 
jami 1,6%; 
_saerTo humusi 1,6%; 
_hidrolizuri azoti 4-5 miligrami 100 gram niadagSi; 
_advilad xsnadi fosfori 3,1-3,8 miligrami 100 gram 
niadagSi; 
_STanTqmuli kaliumi 28-30,4 miligrami 100 gram niadagSi, 
STanTqmuli fuZeTa jami milieqvivalentobiT 100 gram 
niadagSi 27-30 miligrami.                      
 fizikuri Tvisebebidan aRsaniSnavia xvedriTi wona 2,5, 
moculobiTi wona 1,12 da forianoba 48-54 (yamiri).  
meqanikuri SedgenilobiT: fraqcia 1,0-0,25mm 5%, 0,25-0,05 mm. 
30%, 0,05-0,01-16%, 0,01-0,005 mm. 7-11%, 0,001-ze 20-24% da fizikuri 
Tixa 46-52%.  
Tu zemoaRniSnuli monacemebiT vixelmZRvanelebT es 
niadagebi j. maWavarianis(57) klasifikaciis mixedviT unda 
mivakuTvnoT mZime Tixnarebis jgufs.      
 gasaTvaliswinebelia isic, rom xSirad moRvarviT rwyvis 
Sedegad niadagebSi didia dispersiuloba, webovneba da 
wyalgamtarobis Sesusteba tenianobisas, agreTve gamkvriveba 
gaSrobisas.          
 Cvens mier niadagis siRrmis mixedviT Seswavlili iqna 
mdelos yavisferi tipis niadagebis agroqimiuri maCveneblebi.  
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suraTi #3. 
  
cda niadagis nimuSebis aReba; 
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suraTi #4.  
 
cda niadagis nimuSebis aReba; 
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suraTi #5. 
  
cda niadagis nimuSebis aReba; 
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suraTi #6.  
 
cda niadagis nimuSebis aReba; 
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suraTi #7. 
  
niadagis nimuSebis laboratoriuli cda; 
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suraTi #8. 
 
 niadagis nimuSebis laboratoriuli cda; 
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Cveni da mravali avtoris monacemebiT dadginda qimiuri 
nivTierebebis Sedgeniloba cdis warmoebis periodSi. 
cxr. #27. 
 
   mdelos yavisferi niadagebis qimiuri Sedgeniloba.8 
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0-20 
 
7,0 
 
1,7 
 
3,90 
 
20,7 
 
6,9 
 
 
20-40 
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1,7 
 
3,25 
 
16,3 
 
6,1 
 
40-60 
 
 
7,4 
 
1,5 
 
2,95 
 
13,0 
 
5,0 
 
60-80 
 
 
7,8 
 
1,4 
 
1,05 
 
8,9 
 
1,9 
      cxrilsa da diagramaze motanili cifrobrivi analizis 
Sedegebi, Semdeg kanonzomierebebs eqvemdebareba:  
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_ niadagis siRrmis matebasTan erTad izrdeba niadagis 
aris reaqcia (PH).  
I da IV siRrmeebs Soris mJavianoba, pirveli ganmeorebisas 
1,1-iT, xolo meore ganmeorebisas 0,8-iT matulobs; 
_ humusis Semcveloba niadagSi siRrmis matebasTan erTad 
klebulobs. I da IV siRrmeebs Soris humusis Semcveloba, 
pirveli ganmeorebisas 0,5% -iT, xolo meore ganmeorebisas 
0,3%--iT mcirdeba (ganisazRvra tiurinis meTodiT); 
_ moZravi fosforis Semcveloba niadagSi siRrmis 
matebasTan erTad klebulobs. I da IV siRrmeebs Soris moZravi 
fosforis Semcveloba, pirveli ganmeorebisas 0-mde, xolo 
meore ganmeorebisas 2,84-iT mcirdeba (ganisazRvra maCiginis 
meTodiT); 
_ SesaTvisebeli kaliumis Semcveloba niadagSi siRrmis 
matebasTan erTad klebulobs. I da IV siRrmeebs Soris 
SesaTvisebeli kaliumis Semcveloba, pirveli ganmeorebisas 
10,9-mde, xolo meore ganmeorebisas 11,8-iT mcirdeba 
(ganisazRvra aparatiT: alovan fitometri); 
_ hidrolizuri azotis Semcveloba niadagSi siRrmis 
matebasTan erTad klebulobs. I da IV siRrmeebs Soris 
hidrolizuri azotis Semcveloba, pirveli ganmeorebisas 4,9-
mde, xolo meore ganmeorebisas 5,0-iT mcirdeba (ganisazRvra 
tiurini-kononovas meTodiT); 
gamodis, rom niadagebi sakmaod Raribia sakvebi 
elementebiT. hidrolizuri azotis mixedviT, garda 1.1 zeda 
horizontis (0-20) yvela danarCeni Rarib kategorias 
miekuTvneba. moZravi fosforis mixedviT niadagebi saSualodaa 
uzrunvelyofili garda qveda horizontisa 2.2. SesaTvisebeli 
kaliumiT niadagebi Rarib kategorias miekuTvneba.91  
imisaTvis, rom aRniSnul niadagebze simindis maRali 
xarisxis mosavali iqnas miRebuli, saWiroa niadagebi 
ganoyierdes mzralad moxvnis win organuli sasuqebiT da 
fosforiani sasuqiT, mxolod Tesvis win. gamokvebaSi 
aucilebelia azotiani sasuqis Setana. 
daskvna: mdelos yavisferi tipis niadagebSi qimiuri 
elementebis dagroeba garkveul kanonzomierebebs eqvemdebareba 
da maTi Sedgenilobis mixedviT, aRniSnul niadagebze 
SesaZlebelia simindis mwvane masis da marcvlis mosavlis 
miReba saTanado agroRonisZiebebis gatarebiT.  
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4.3 საცდელი ნაკვეთის რადიოეკოლოგიური დახასიათება. 
 
cda tardeboda wilknis meurneobis nakveTze, romlis 
radio-ekologiuri mdgomareoba sacdel nakveTidan aRebul 
nimuSebidan ganisazRvra.  
dadginda, rom niadagis zeda fena (0-20sm) nawilobriv 
datvirTulia radionuklid ceziumiT (137Gs), xolo meore 
fenaSi (20-40sm.) es ar SeimCneva.(22-23) garda aRniSnulisa 
niadagis orive fena sakmaod aris dabinZurebuli 
radionuklidebiT da maTi daSlis produqtebiT, rogorebic 
arian urani (235U) da Toriumi (232Th). yvela izotopisaTvis 
garda tyviisa (212Pb), dafiqsirda raodenobrivad klebis 
dinamika niadagis siRrmesTan mimarTebaSi. 
sacdeli niadagidan aRebul nimuSebSi ganisazRvra 
agreTve radionuklidebis raodenobrivi da Tvisobrivi 
Semcveloba, risTvisac gamoyenebuli iqna institutSi 
ganTavsebuli: ”CANBERA”-s firmis mravalarxiani alfa da 
gama speqtruli analizatori, programuli uzrunvelyofiT: 
Genie-2000.  
aRebuli nimuSebis radionukliduri Semcveloba asaxulia 
cxrilSi (#27). frCxilebSi naCvenebia Sesabamisi 
radionuklidis sawyisi izotopi.  
cxrilidan naTlad Cans, rom radionuklidi ceziumi 
(137Cs) niadagis meore fenaSi an iklebs an ar SeiniSneba. 
radionuklidebi teluri (280TI) da tyvia (212Pb) warmoadgenen 
izotop Toriumis (232TH) (romlis naxevrad daSlis periodi 
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miliardobiT welia) daSlis produqts, xolo nuklidi 
bismuti (211Bi) Sedis uranis (235U) daSlis rigSi.  
bismutTan da telurTan mimarTebaSi SeiniSneba klebis 
tendencia niadagis siRrmesTan mimarTebaSi, rasac ver vityviT 
radionuklid tyviasTan dakavSirebiT.(22) aRniSnuli 
radionuklidi aqtiurad erTveba ekologiur jaWvSi: niadagi-
produqti da sabolood isini aRmoCndebian adamianis 
organizmSi. 
cxrili #28. 
 
niadagis radionukliduri Semcveloba.(22) 
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nimuSebis 
aRebis 
siRrme, 
 (sm) 
             radionuklidebi aqtivobiT,  
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285 
 
71 
 82 
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20-40 
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195 
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0-20 
 
1447 
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64 
 
132 
 
82 
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33 
 
 
62 
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0-20 
 
1347 
 
25 
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112 
 
61 
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20-40 
 
1076 
 
21 
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71 
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0-20 
 
1261 
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- 
 
1 
 
69 
 
10 
 
 
20-40 
 
1050 
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152 
 
- 
 
Catarebuli cdis Sedegad SegviZlia davaskvnaT, rom: 
 1. sofel wilkanis sacdeli nakveTi naklebadaa 
dabinZurebuli radionuklid ceziumiT da misi raodenoba 
iklebs niadagis siRrmesTan mimarTebaSi; 
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2. aRniSnuli nakveTi sakmaodaa dabinZurebuli uranis, 
Toriumisa da maTi daSlis Sedegad miRebuli izotopebiT. 
3. aRniSnuli elementebi aqtiurad erTvebian 
ekologiur jaWvSi da sabolood aRmoCndebian adamianis 
organizmSi. 
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4.4 ცდის აგროტექნოლოგია 
 
sacdeli nakveTi moixna noembris TveSi, adre gazafxulze 
moxda gadaxvna, xolo simindis daTesva 12 maisis 
ganxorcielda. 
vegetaciis periodSi Catarda: 
a) ori Toxna.  
b) erTi gameCxereba.  
mosavali aRebuli iqna 21 seqtembers. 
vegetaciis periodSi xdeboda dakvirveba simindis zrda- 
ganviTarebaze. sacdel danayofebSi kvebis elementebi 
Segvqonda cdis sqemis mixedviT. sarevelebTan brZola xdeboda 
moqmedi agrowesebis mixedviT. simindis fenologiuri 
aRricxvis Sedegebi moyvanilia cxrilSi (#29), rogorc TavSi 
avRniSneT simindi daiTesa nakveTSi, sadac mwkrivebs Soris 
manZili 70 sm Seadgenda xolo, mwkrivebSi mcenareebs Soris 
manZili 50 sm iyo.  
simindi daiTesa 12 maiss xuT variantad: 
pirveli varianti: sakontrolo.  
meore varianti: N120P120K 60.  
mesame varianti: gadamwvari nakeli 1ha-ze 40 tona. 
meoTxe varianti: ceoliTi 1ha-ze 20 t.  
mexuTe varianti: biohumusi 1ha-ze 20 tona.  
simindi aRmocenda yvela variantis mixedviT 29-30 maiss. 
qeCeCos gamotana  pirvelad moxda iq sadac Setanili iyo 
biohumusi. qeCeCos masobrivi gamosvliT gamoirCeoda isev 
mexuTe da meore varianti, e.i. sadac Setanili iyo biohomusi 
da mineraluri sasuqebi. tarodan Zafebis masobrivi 
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gamosavlianobiT gamoirCeoda meore da mesame variantebi, 
SedarebiT gvian pirveli varianti. marcvlis  rZisebri 
simwife daiwyo me-5 variantSi, Semdeg me-2 da me-3 variantSi, 
xolo marcvlis sruli simwife me-2 variantSi.   
cxrili #29. 
simindis morfologiuri maCveneblebi. 
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29-30/V 
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20/VII 
 
2/VIII 
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3/IX 
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mosavali aRebuli iqna 21 seqtembers. aqedan gamomdinare 
Tavisi SedegebiT gamoirCeoda meore, mesame da mexuTe 
variantebi. simindis mcenaris simaRle vegetaciis periodSi 
icvleboda sacdeli variantebis mixedviT, rac asaxulia kidec 
cxrilSi (#30).  
    cxrili #30.  
 
simindis mcenaris saSualo simaRle vegetaciis periodSi. 
 
varianti 
 
a R r i c x v a  
saSualo, 
sm 
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95 
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142,3 
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96 
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91 
 
130 
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137,6 
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98 
 
146 
 
198 
 
147,3 
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SedegebiT gamoirCeuli iyo mexuTe da meore variantebi, 
rac imis maCvenebelia, rom mcenaris Rero yvelaze kargad 
mexuTe da meore variantebSi ganviTarda, iq sadac Setanili 
iyo bohumusi da mineraluri sasuqebi. 
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4.5 სხვადასხვა სასუქების გავლენა სიმინდის მარცვლის 
მოსავლიანობასა და ხარისხზე. 
 
sasoflo-sameurneo kulturebis mosavlianobis gazrda 
mineraluri da organuli sasuqebis gareSe warmoudgenelia. 
 mineraluri da organuli sasuqebis Setana niadagSi 
yvela qveynis da yvela niadagis mimarT iZleva dadebiT Sedegs, 
organuli sauqebis efeqturoba mravalmxrivia. (15-36-56-78) 
rac Seexeba mineralur sasuqebs maTi wvlili uaRresad 
didia simindis mosavlis amaRlebis saqmeSi. (16-18-32-33-49-64)                                              
 cdis damTavrebis bolos dadginili iqna simindis 
marcvlis mosavlianoba, rogorc pirvel aseve meore weliwads 
da daangariSda marcvlis mosavlianoba ori wlis saSualos 
mixedviT. 
pirveli wlis saSualo monacemebiT, marcvlis SedarebiT 
maRali mosavali miRebuli iqna mexuTe variantis SemTxvevaSi, 
sadac Setanili iyo biohomusi 1 heqtarze 20 tonis 
raodenobiT. am variantSi marcvlis mosavalma Seadgina 4,19 
tona, rac sakontrolo variants (varianti 1 – 2,95 tona) 
aRemateba 1,24 toniT, cdis meore sakontrolo variants 
(varianti 2 – 3,78 tona)  e.i. agrowesebs ki 0,41 toniT, III 
variants (4,10 tona) 0,9 toniT, xolo IV variants (4,33 tona) 
0,79 toniT.  
meore wlis saSualo monacemebiT marcvlis SedarebiT 
maRali mosavali miRebuli iqna mexuTe variantis SemTxvevaSi, 
sadac mosavalma 4,51 tona Seadgina, rac sakontrolo variants 
(varianti 1 – 3,15 tona) aRemateba 1,36 toniT, cdis meore 
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sakontrolo variants (varianti 2 – 4,19)  e.i. agrowesebs ki 0,32 
toniT, III variants (4,45 tona) 0,6 toniT, xolo IV variants 
(4,17 tona) 0,30 toniT.  
Sesabamisad, ori wlis saSualo monacemebiT, marcvlis 
SedarebiT maRali mosavali miRebuli iqna mexuTe variantis 
SemTxvevaSi, sadac mosavalma 4,33 tona Seadgina, rac 
sakontrolo variants (varianti 1 – 3,05 tona) aRemateba 1,28 
toniT, cdis meore sakontrolo variants (varianti 2 – 3,99)  
e.i. agrowesebs ki 0,32 toniT, III variants (4,27 tona) 0,06 toniT, 
xolo IV variants (3,78 tona) 0,52 toniT.  
cxrili #31. 
 simindis marcvlis mosavlianoba wlebis mixedviT, t/ha.6 
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I II III IV I II III IV I II III IV
1. 2,90 2,88 3.00 3,02 2,95 3,16 3,20 3,09 3,15 3,15 3,02 3,04 3,04 3,08 3,05
2. 3,82 3,75 3,80 3,75 3,78 4,00 4,23 4,40 4,13 4,19 3,91 3,99 4,10 3,94 3,99
3. 4,13 4,04 4,12 4,11 4,10 4,53 4,50 4,40 4,38 4,45 4,33 4,27 4,26 4,24 4,27
4. 3,44 3,31 3,40 3,45 3,40 4,33 4,09 4,09 4,17 4,17 3,88 3,70 3,74 3,81 3,78
5. 4,21 4,20 4,15 4,20 4,19 3,47 4,60 4,50 4,47 4,51 3,84 4,40 4,32 4,33 4,33
+
uas0,5=
-
0,3 0,5
+
Sx%=  %
- 3,8 4,1
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rogorc cdis monacemebiT dgindeba simindis zrda-
ganviTarebasa da marcvlis mosavlianobaze dadebiTad 
moqmedebs organuli sasuqi (gadamwvari nakeli da biohusi). 
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4.6 სიმინდის მწვანე მასაში ნიტრატების დაგროვების დინამიკა 
განოყიერების პირობებში. 
 
simindis marcvlis mosavlianobasTan erTad, sayuradReboa 
ganoyierebis gavlena mwvane masis mosavalsa da masSi 
nitratebis dagrovebaze. aRniSnuli faqtori imiT aris 
sayuradRebo, rom simindis mwvane masa pirveli Toxnis anu 
gameCxerebis dros ZiriTadad mewveli Zroxebis da mozardis 
xborebis gamosakvebad moixmareba, amitom mosavali da xarisxi 
(nitratebis dagroveba) am periodSi yalibdeba.  
cxrili #32-Si motanili masala efuZvneba ori wlis 
eqsperimentalur kvlevas. rogorc cxrilidan Cans simindis 
vegetaciis periodSi (ivnisi-seqtemberi) sakontrolo variantSi 
mwvane masis saheqtaro mosavali 4,50-27,6 tonis farglebSi 
icvleba. meore variantSi mosavali matulobs da Sesabamisad 
aris 8,45-35,0 tona. me-3 variantSi, sadac Setanili iyo 40 tona 
nakeli 1 heqtarze mosavlianobis maCvenebeli aRmoCnda 7,95-34,55 
tona, anu meore variantTan SedarebiT igi naklebi iyo.  
mwvane masis mosavalma kidev ufro daiklo meoTxe 
variantSi. 1 heqtarze 20 tona ceoliTis Setanis dros 
mosavalma 7,15-32,85 tona Seadgina, anu meore variants CamorCa 
1,30-2,15 toniT.  
mexuTe variantis SemTxvevaSi 1 ha-ze 20 tona biohumusis 
Setanisas, mwvane masis mosavali kvlav amaRlda da vegetaciis 
bolos man 8,25-36,04 tona Seadgina, rac meore variantis 
(agrowesebi) monacemebs ivnisSi ar aRemateba, magram Semdeg 
aWarbebs da cdis bolos (seqtemberi) 1,04 toniT aRemateba. 
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analizi gviCvenebs, rom vegetaciis periodebis mixedviT 
sacdel variantSi nitratebis dagrovebis dinamika icvleba.  
sakontrolo variantSi ivnisis TveSi sinjSi aRmoCnda 
nitratebi 328 mg/kg raodenobiT. ivlisis TveSi nitratebis 
raodenoba mcired (8,7 mg/kg) matulobs, xolo agvistoSi 
pirvel TvesTan SedarebiT ufro mcired (7,9 mg/kg) matulobs.  
seqtemberSi nitratebis raodenoba kvlav klebulobs da ecema 
215 mg/kg-mde. aRniSnuli kanonzomiereba sxva variantebSic 
dafiqsirda.  
saheqtaro mosavlianobiT da maRali nitratebis 
Semcveloba dafiqsirda meore variantSi, sadac Setanili iyo 
N120 P120 K60.  
vegetaciis bolos nitratebis SedarebiT maRali 
maCvenebeli iyo mexuTe variantSi, vidre pirvel da meoTxe 
variantebSi. yovelive gamowveuli iyo am variantis mcenareebis 
(me-5) vegetaciis gaxangrZlivebiT e.i. biohomusis Setanisas 
mcenareebis saerTo mosavali meti iyo. amasTan seqtemberSi am 
variantebis mcenareTa mwvane mosavali Sesabamisad aRemateba 
sxva variantebs.  
mexuTe variantSi mwvane mosavlianoba, pirvel, meore, 
mesame da meoTxe variantebSi mcenareebis mwvane masis 
mosavlianobas Sesabamisad (cxr.33) aRemateba 8,44; 1,0; 1,49; 3,19 
toniT.  
am kanonzomierebebs adasturebs avtorTa garkveuli 
nawilic, aRniSnul sakiTxze mraval avtors(19-65)  aqvs  
monacemebi saidanac mtkicdeba, rom mosavlis regulirebis 
paralelurad ganoyierebas aqvs garkveul wilad uaryofiTi an 
dadebiTi gavlena produqciis xarisxze.   
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cxrili #33. 
 
simindis mwvane masis mosavlianoba da nitratebis dinamika.9 
№
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1  
 
sakontrolo 
 
4,50 
 
328,0 
 
19,0 
 
336,7 
 
28,5 
 
335,9 
 
27,6 
 
215,0 
 
2  
N-120 
P- 120 
K-  60 
 
8,45 
 
508,3 
 
21,86 
 
540,7 
 
36,43 
 
538,5 
 
35,0 
 
445,2 
 
3  
nakeli 
40t/ha 
 
7,95 
 
465,0 
 
19,04 
 
480,0 
 
31,72 
 
478,3 
 
34,55 
 
428,5 
 
4  
ceoliTi 
20t/ha 
 
7,15 
 
334,0 
 
18,04 
 
340,4 
 
30,50 
 
345,0 
 
32,85 
 
323,5 
 
5  
biohumusi 
20t/ha 
 
8,25 
 
403,5 
 
22,50 
 
415,0 
 
37,55 
 
440,5 
 
36,04 
 
400,5 
               +  
uas0,5=
 
              - 
 
1,5 
 
 
 
1,8 
  
3,7 
  
3,6 
 
 cdis sizuste 3,8  3,0  3,9  3,6  
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rogorc monacemebiT dgindeba simindis kultura 
vegetaciisas, sakvebi nivTierebebis maRali moTxovnis periodSi 
(ivlis-agvisto) didi raodenobiT agrovebs nitratebs. 
vegetaciis sawyis periodSi da yvavilobis dawyebis 
Semdeg nitratebis raodenoba mkveTrad mcirdeba, xolo 
mcenaris vegetaciis bolos klebulobs. 
simindis foTlebSi nitratebis dagrovebaze 
gansakuTrebiT did gavlenas axdens mcenareTa sixSire.  
Cveni gamokvlevebiT (mikro cda), sadac icdeboda 
mcenareTa dgoma (1 ha-ze 50; 60; 70 aTasi Ziri), nitratebis 
raodenoba mcenareTa dgomis gazrdasTan erTad mcirdeboda da 
Seadgenda 1-ha-ze 50 aTasi Zirs dgomis dros ivlisis TveSi 
(N120P120K60 -variantSi) 540,7 mg/kg, 60 aTasi Ziris dgomis dros 
503,0 mg/kg-s, xolo 70 aTasi Ziris dgomis dros ki 436,7 mg/kg-s.  
Cveni kvlevis Sedegebi emorCileba kanonzomierebas 
mosavlis xarisxTan dakavSirebiT. (38-40-71-73) 
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4.7 ნიტრატების დაგროვება სიმინდის ფოთლებში. 
     
imis gamo, rom praqtikaSi adgili aqvs cxovelebis 
mxolod foTlebiT kvebis aucileblobas, vegetaciis periodSi 
sacdeli variantebis mixedviT movaxdineT aseve foTolSi 
nitratebis dagrovebis dinamikis Seswavla. 
      cxrilidan (cxr.#33) naTlad Cans, rom mcenaris 
vegetaciis periodis sawyis etapze nitratebis raodenoba 
SedarebiT maRalia, xolo vegetaciis dasasrulisaTvis 
sagrZnoblad iklebs.  
ivnisis TveSi, pirveli (sakontrolo)  variantis dros, 
mcenaris foTolSi nitratebis raodenobam 37,5 mg/kg, 
Sesabamisad ivlisSi-17,5 mg/kg, agvistoSi-7,3 mg/kg, seqtemberSi 
3,1 mg/kg Seadgina. meore variantis  (N120P120K60,   agrowesebis 
dacvis mixedviT)M dros nitratebis raodenobam, ivnisis TveSi 
46,3 mg/kg, ivlisSi 18,0 mg/kg, agvistoSi 10,5 mg/kg, seqtemberSi 
3,9 mg/kg Seadgina. me-3 varianti, sadac erT ha-ze nakeli 40 
tona iqna Setanili, nitratebis raodenobam mcenaris 
foTlebSi ivnisSi 44,5 mg/kg, ivlisSi 19.0 mg/kg, agvistoSi 11,0 
mg/kg, seqtemberSi 3,0 mg/kg Seadgina. me-4 variantis mixedviT, 
sadac erT ha-ze 20 tona ceoliTi iyo Setanili, nitratebis 
Semcveloba ivnisis TveSi 40,0 mg/kg, ivlisSi 18.0 mg/kg, 
agvistoSi 7,9 mg/kg, seqtemberSi 2,9 mg/kg Seadgenda. me-5 
variantSi, iq sadac erT ha-ze 20 tona biohumusi iyo Setanili, 
nitratebis raodenobam mcenaris foTlebSi ivnisis TveSi 47,0 
mg/kg, ivlisSi 21,0 mg/kg, agvistoSi 10,7 mg/kg, seqtemberSi 3,1 
mg/kg Seadgina.  
 96 
          yovelive zemoT ganxilulidan naTlad Cans, rom 
nitratebis raodenoba SedarebiT maRalia vegetaciis 
dasawyisisaTvis me-2, me-3, da me-5 variantebSi. vegetaciis 
bolos anu mosavlis aRebis dros igi (seqtembris TveSi) 
sagrZnoblad iklebs da minimalurs utoldeba.  
Catarebuli kvlevis(22-23) Sedegebis mixedviT dadginda, rom 
nitratebis raodenoba simindis mcenareSi organoebis mixedviT 
cvalebadobs. nitratebis didi raodenobiT dagrovebas ReroSi 
ufro vxvdebiT, vidre foTlebSi. aRniSnul monacemebs 
rogorc Teoriuli, aseve praqtikuli mniSvneloba eniWeba. 
cxrili #33.  
 
nitratebis dagroveba simindis foTlebSi (mg/kg). 
varianti ivnisi ivlisi agvisto seqtemberi 
 
1 
 
37,5 
 
17,3 
 
7,3 
 
3,1 
 
2 
 
46,3 
 
18,0 
 
10,5 
 
3,9 
 
3 
 
44,5 
 
19,0 
 
11,0 
 
3,0 
 
 
4 
 
40,0 
 
18,0 
 
7,9 
 
2,9 
 
 
5 
 
47,0 
 
21,0 
 
10,7 
 
3,1 
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4.8 სიმინდის  მორფოლოგიური და სასაქონლო მაჩვენებლების 
ცვალებადობა განოყიერების სხვადასხვა  ფონზე. 
 
saqarTveloSi simindis kulturis fiziologiuri da 
morfologiuri cvalebadobis kvleva farTo maStabiT aris 
Catarebuli.(17-39-77)  
am procesebis marTva kvebis elementebis gavleniT 
cvalebadobas ganicdis da misi regulirebis erT-erTi 
safuZvelia. 
simindis mwvane masis da taros morfologiuri 
maCveneblebi iswavleboda sacdeli variantebis mixedviT. 
monacemebi moyvanilia #34 cxrilSi. 
dadginda, rom simindis hibridi “werovanis” SemTxvevaSi 
simaRle 139-181 sm-s Soris, xolo pirvel variantSi (usasuqo) 
es maCvenebeli 130-148 sm-s Soris meryeobs.  
mineraluri sasuqebis Setanisas meryeoba 131-209 sm-s, 
xolo nakelis Setanis dros ki 142-168 sm-s utoldeba.  
ceoliTis Setanisas mcenaris simaRle 126-160 sm-s, xolo 
biohumusis Setanis dros ki 150-212 sm-s Soris meryeobs.  
    simindis Reros wriuli zoma niadagidan 20 sm simaRleze 
variantebis mixedviT matulobs da biohumusis variantSi 
maqsimum 9,4 sm-s aRwevs.  
saerTo mosavalSi ganuviTarebeli taro yvelaze meti iyo 
pirvel (usasuqo) variantSi, xolo mcire raodenobiT 
biohomusis variantSi dafiqsirda. erT taroian mcenareTa 
raodenobam pirvel variantSi saerTo raodenobis 92% 
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Seadgina, xolo 5%-iT meti aRmoCnda mesame variantSi, sadac 1 
heqtarze 40 tona nakeli Setanili iyo Setanili. 
 pirvel variantSi ortaroiani mcenareebi ar aRiricxa, am 
maCveneblis mixedviT anu 4,5% iyo mexuTe variantSi. taros 
sigrZe Semcirebuli iyo pirvel da meoTxe variantebSi, rac 
Seexeba me-5 variants es maCvenebeli 21 sm-mde gaizarda. M  
maxinji taroebis anu sasaqonlo maCveneblis mixedviT 
dabali xarisxis produqciam pirvel variantSi saerTo 
mosavlis 17,0% Seadgina.   
Semdegi variantebis mixedviT klebaa da minimums 14,0% 
aRwevs mexuTe variantis mosavalSi.    
marcvlis rigis raodenobis mixedviT da rigSi 
marcvlebis raodenobis mixedviT ukeTesi Sedegi dafiqsirda 
me-2, me-3 da me-5 variantebSi (cxr.#34). rogorc analizi 
cxadyofs simindis morfologiur maCveneblebze didad 
moqmedebs mcenaris kvebis reJimi. 
 amasTan aRsaniSnavia, rom organuli sasuqebi (nakeli, 
biohumusi) dadebiTad moqmedebs rogorc mcenaris zrda-
ganviTarebaze, aseve maTi organoebis Camoyalibebaze.  
zemoaRniSnuli maCveneblebis mixedviT mcenaris kvebas 
gadamwyveti mniSvneloba eniWeba, rac aucileblad 
gaTvaliswinebuli unda iyos.  
mcenaris organoebis mixedviT morfologiuri 
maCveneblebi, simindis warmoebisas Tavis mxriv dadebiT an 
uaryofiT gavlenas axdens simindis marcvlis ekonomikur 
maCveneblebze. 
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imis gamo, rom standartuli marcvlis fasi gacilebiT 
naklebia, aRniSnuli garemoeba glexuri da fermeruli 
meurneobebis ekonomikaze gadamwyvet gavlenas axdens.  
 
cxrili #34. 
 
simindis  morfologiuri da sasaqonlo maCveneblebis 
cvalebadoba ganoyierebis sxvadasxva  fonze. 
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usasuqo 
148 – 130 
139 
 
 
 
6.7 
 
8 
 
 
 
92 
 
_ 
 
13-16 
 
17.0 
 
10 
 
36 
 
2 
      N-120 
P-120 
K-120 
 
 
209 – 131 
170 
 
 
9.3 
 
 
1 
 
 
96 
 
 
3 
 
 
14-20 
 
 
14.3 
 
 
16 
 
 
41 
 
3 
nakeli 
40t/ha 
 
 
168 – 142 
155 
 
7.7 
 
 
1 
 
 
97 
 
2 
 
14-20 
 
14.1 
 
14 
 
39 
 
4 
ceoliTi 
20t/ha 
 
 
160 – 126 
143 
 
7.2 
 
2 
 
 
96 
 
2 
 
13-17 
 
15.4 
 
12 
 
37 
 100 
 
4.9 სიმინდის ნათესებში სარეველების გავრცელების დინამიკა. 
(ცალობით 1კვ.მ-ზე). 
 
 sarevelebis  gavrcelebis dinamika mcenareTa kvebis 
reJimSi erT-erT ZiriTad sakiTxs warmoadgens.  
 dasarevlianebaze garkveul wilad moqmedebs sasuqebis 
saxeebi, maT Soris organul sasuqebs gadamwyveti mniSvneloba 
eniWeba. 
dasavrelianeba mkveTrad aisaxeba nakelis Setanis dros, 
vinaidan cxovelebi zamTarSi (mravalwliani balaxebiT) bagur 
kvebisas, nakelSi Sereuli sarevelebis Teslebi srulad 
gadadis mosaxmar nakelSi, amitom xSir SemTxvevaSi nakeliT 
ganoyierebul savargulebSi sarevelebi ufro meti raodenobiT 
vrceldeba.  
cdaSi variantebis mixedviT (cxrili #35) 1 m2 mcenareTa 
(sarevelebis) yvelaze didi raodenoba pirveli Toxnis win 
dafiqsirda.  
cdis mesame variantSi, sadac 1 ha-ze Setanili iyo nakeli 
40 tonis raodenobiT, sarevelebis saerTo raodenobam am 
variantis mixedviT 1 m2 307,7 cali Seadgina, rac sakontrolo 
variantis (varianti 1) maCvenebels 87,5 ZiriT aRemateba.                                                                 
 
5 
 
biohumusi 
20t/ha 
 
 
212 – 150 
181 
 
9.4 
 
0.5 
 
 
95 
 
4.5 
 
16-21 
 
14.0 
 
16 
 
42 
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organuli sasuqebiT mcenaris gamokveba dadebiT 
maCveneblebTan erTad, uaryofiT gavlenas axdens naTesebis 
dasarevlianebis mxriv.  
 simindis maRali mosavlianobis da morfologiuri 
maCveneblebis mixedviT  organul sasuq “biohumuss” am mxriv 
dadebiTi efeqti aqvs, vinaidan igi unificirebuli organuli 
sasuqia, romelic Wiayelebis mier aris gadamuSavebuli. 
 zemoaRniSnulis gamo am sasuqSi sarevelebis Tesli 
TiTqmis ar aris. es faqtic mianiSnebs am sasuqis dadebiT 
Tvisebaze.  
cxrili #35. 
 
    sarevelebis gavrceleba variantebis mixedviT (1 m2). 
 
# 
 
varianti 
 
Gganmeoreba 
  
s
aS
u
al
o
 
I II III IV 
 
1 
 
Ggaunoyierebeli 
 
 
218 
 
189 
 
243 
 
231 
 
220,.2 
 
2 
 
N P K 
 
221 
 
207 
 
223 
 
226 
 
219,2 
 
3 
 
nakeli 60t/ha 
 
318 
 
316 
 
347 
 
250 
 
307,7 
 
 
4 
 
ceoliti 20t/ha 
 
220 
 
200 
 
236 
 
230 
 
221,5 
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5 
 
biohumusi 20t/ha 
 
 
200 
 
171 
 
206 
 
211 
 
197 
  
 
 
 
4.10 ნიტრატების რაოდენობა სიმინდის მარცვალში სიმწიფის 
ფაზების მიხედვით. 
 
Cvens mier simindis marcvalSi niratebis dagroeba 
simwifis fazebis (rZisebri, cvilisebri da sruli)  mixedviT 
iqna Seswavlili, xuTi variantis mixedviT. 
 
cdis Sedegebis mixedviT dadginda Semdegi: 
nitratebis raodenobam Seadgina: 
 
I. marcvlis rZisebri simwifis periodSi
 
:  
pirvel gaunoyierebel variantSi: 
          3,7 mg\kg; 
meore variantSi (NPK): 
         4,7 mg\kg; 
mesame variantSi (nakeli): 
         4,5 mg\kg; 
meoTxe varianti (ceoliTi): 
        4,0 mg\kg; 
mexuTe varianti (biohumusi): 
        4,7 mg\kg; 
 
II. 
 
marcvlis cvilisebri simwifis periodSi: 
pirvel gaunoyierebel variantSi: 
               0,3 mg\kg; 
       meore variantSi (NPK): 
              0,3 mg\kg; 
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mesame variantSi (nakeli): 
       0,6 mg\kg; 
meoTxe varianti (ceoliTi): 
       0,2 mg\kg; 
mexuTe varianti (biohumusi): 
       0,6 mg\kg; 
 
 
III. 
 
marcvlis sruli simwifis dros nitratebis Semcveloba 
ar dafiqsirebula. 
zemoaRniSnuli cifrobrivi analizi gviCvenebs Semdegs: 
  
a) yvelaze didi odenobiT nitratebi dafiqsirda
_ simindis marcvlis rZisebri simwifis periodSi, II da V 
variantebSi, iq sadac Setanili iyo NPK da biohumusi da igi 
4,7 mg\kg Seadgenda;  
: 
_ marcvlis cvilisebri simwifis periodSi, II da V 
variantebSi, iq sadac Setanili iyo NPK da biohumusi da igi 
0,6 mg\kg Seadgenda; 
 
b) yvelaze mcire odenobiT nitratebi dafiqsirda
_ simindis marcvlis rZisebri simwifis periodSi, 1 
sakontrolo variantSi, da igi 3,7 mg\kg Seadgenda;  
: 
_ marcvlis cvilisebri simwifis periodSi, IV variantSi, 
iq sadac Setanili iyo ceoliTi da igi 0,2 mg\kg Seadgenda; 
 
g) marcvlis sruli simwifis dros nitratebis 
Semcveloba marcvalSi arcerTi variantis mixedviT ar 
dafiqsirebula. 
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4.11. სანაწვერლო სიმინდის მწვანე მასაში ქიმიურ ნივთიერებათა 
დაგროება. 
 
 
sanawvervalo simindis mosayvanad gasaTvaliswinebelia 
garkveuli pirobebis dacva. saSemodgomo marcvlovan-
parkosani, sakvebi da Saqris Warxalis, wiwiburas, agreTve 
kartofilis naTesebidan mosavlis aRebis Semdeg daTesili 
simindi yvelaze kargad izrdeba. dauSvebelia simindis daTesva 
fetvis Semdgom, radgan Tavidan iqnas acilebuli simindis 
erT_erTi ZiriTadi mavneblis pepelas-farvanas gavrceleba. 
sanawverlo simindis warmoebisaTvis saqarTvelos TiTqmis 
yvela zonaSi aris xelSemwyobi pirobebi, amitom marcvleulis 
aRebis Semdeg gamoTavisuflebul farTobze SesaZlebelia 
minimaluri danaxarjebiT simindis kulturis ganTavseba, rac 
da damatebiTi Semosavlis miRebis safuZveli gaxdeba.                                                                     
simindis mwvane masis mosavlianobas da produqciis 
xarisxs saqarTvelos yvela zonisaTvis aqvs gansakuTrebuli 
mniSvneloba. am sakiTxis irgvliv mravali cdebia Catarebuli 
saqarTveloSi (n.daviTaSvili, n. nucubiZe(27),  z.darCia, 
o.oniani, r.avaliani(26) da sxvebi).  
aRniSnuli sakiTxis aqtivobidan gamomdinare Cvens cdebSi 
am sakiTxebzec gamaxvilda yuradReba, vinaidan mwvane masis 
raodenoba da nedleulis ekologiuri Sefaseba dReisaTvis 
metad aqtualuri sakiTxia.      
rogorc TavSi avRniSneT, Cvens mier muxranis mdelos 
yavisferi tipis niadagebis pirobebSi icdeboda nawveralze 
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naTesi simindis mwvane masaSi ZiriTadi qimiuri nivTierebebis 
Semcveloba.                                                
cda(22-23) tardeboda 5 variantis mixedviT:                                           
varianti-1. gaunoyierebeli (sakontrolo) varianti;  
varianti-2. N120P120K60 (wminda nivTiereba) mwkrivSi mcenareebis 
irgvliv SetaniT da CakeTebiT;  
varianti-3. gadamwvari nakeli – 10 tona, mwkrivSi aRmocenebuli 
mcenareebis mwkrivSi SetaniT da CakeTebiT.  
varianti-4. ceoliTi (wvrili fxvnili) 5 tona – heqtarze, 
aRmocenebuli mcenareebis mwkrivSi da CakeTebiT.  
varianti-5. biohumusis Setana 1 ha-ze – 5 tonis angariSiT 
mwkrivSi da aRmocenebuli mcenareebis irgvliv moyriT da 
CakeTebiT;                     
qimiuri analizebisaTvis nimuSebis aReba agvistos TveSi 
ganxorcielda.                                                            
cnobilia, rom sasoflo–sameurneo kulturebis 
mosavlianobis matebis da ekologiurad sufTa mosavlis 
misaRebad erT–erTi ZiriTadi pirobas naTesebSi sakvebi 
elementebis gamoyeneba warmoadgens.                                            
simindis mwvane masis qimiuri Semadgenloba da nitratebis 
dagroveba mraval sasicocxlo faqtorzea damokidebuli, maT 
Soris erT-erTi ZiriTadi faqtori sasuqebis gamoyenebaa.                                               
Catarebuli analizebis Sedegad dadginda rom, qimiuri 
nivTierebebi icvleba mwvane masaSi.               
 proteini SedarebiT meti dagrovda im variantSi, sadac 
Setanili iyo biohumusi da gadamwvari nakeli (20 t da 40 t 
Setana), aseve meti aRmoCnda am variantebis nimuSebSi cximis 
raodenoba. variantebis mixedviT ujredanas Semcveloba 4,86-
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5,60%-s Soris meryeobda, xolo nacris raodenoba 1,0 
(sakontrolo) – 1,28%-s Soris.                                     
      cxrili #36. 
 
 sanawverlo simindis mwvane masaSi qimiur nivTierebaTa 
dagroeba.7 
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sakontrolo 
 
20,5 
 
1,75 
 
0,38 
 
4,86 
 
1,00 
 
2 
 
 
N120120 P120 K60 
 
21,7 
 
1,95 
 
0,48 
 
5,10 
 
1,24 
 
3 
 
nakeli 40t-ha 
 
22,6 
 
2,00 
 
0,50 
 
5,40 
 
1,25 
 
4 
 
ceoliTi 20t-ha 
 
20,9 
 
1,85 
 
0,40 
 
4,90 
 
1,02 
 
5 
 
biohumusi 20t-ha 
 
21,6 
 
2,00 
 
0,48 
 
5,60 
 
1,28 
 
rogorc cxrilis analizidan Cans, cximis Semcveloba 
maRali iyo meore da mexuTe variantSi.   
 sanawverlo simindis mwvane masis mosavali N120 P120 K60 
Setanisas izrdeba 70%-iT.                                
 rac Seexeba nedli masis qimiur Semadgenlobas (proteini, 
cilebi) maRali maCveneblebiT gamoirCeva biohumusis (20 tona) 
da gadamwvari nakelis (40 tona) Setana da CakeTeba niadagSi. 
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 rac Seexeba simindis mwvane masaSi nitratebis dagrovebas 
Catarebuli cdis Sedegad Semdegi saxis dinamika dafiqsirda23: 
_ pirvel (gaunoyierebel) variantSi 13,7 mg\kg. 
_ meore variantis nimuSebSi 16,3 mg/kg. 
_ mesame variantis nimuSebSi 16,9 mg/kg. 
_ meoTxe variantis nimuSebSi 21,0 mg/kg. 
_ xolo mexuTe variantis nimuSebSi 13,9 ml/kg. 
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4.12. ეკონომიკური ეფექტიანობის მაჩვენებლები. 
ekonomikuri efeqtianobis gaangariSebisas mxedvelobaSi 
miviReT dRevandel pirobebSi sasuqebis Rirebuleba, maT 
transportirebaze da sacdeli variantebis danayofebSi 
Setanis xarji, produqciis Rirebuleba, mosavlis aRebaze 
gaweuli xarji da sxva.  
ekonomikuri gaangariSeba simindis marcvlis 2 wlis 
mosavlianobis mixedviT ganxorcielda.  
mindvris cdaSi simindis vegetaciis mTel periodSi 
niadagis moxvnidan-mosavlis aRebis CaTvliT, agroteqnikuri 
RonisZiebebis da sxva danaxarjebis gaangariSeba moxda 
wilknis eqsperimentul meurneobaSi miRebuli saangariSworebo 
normativebis safuZvelze da Semdeg ekonomikuri efeqtianobis 
dasadgenad ganvsazRvreT erTi heqtari simindis warmoebaze 
gaweuli danaxarjebi. 
analizi gviCvenebs, rom: 
_marcvlis mosavlianoba variantebis mixedviT 30,5-43,3   
c/ha-s Soris meryeobda da Sesabamisad mosavlianobiT V 
varianti iyo gamorCeuli da cifrobrivad man 43,3 c/ha-ze 
Seadgina;  
_warmoebuli produqciis Rirebuleba variantebis 
mixedviT 2592,5_3680,5 lars Soris meryeobda da  Sesabamisad 
gamorCeuli V varianti iyo da cifrobrivad man 3680,5 lari 
Seadgina;  
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_danaxarjebi variantebis mixedviT 1183,5_1470,0 lars 
Soris meryeobda da  yovel 1 ha-ze variantebis mixedviT I 
variantSi: 1183,5 lari, II variantSi: 1380,0 lari, III variantSi: 
1527,0 lari, IV variantSi: 1495,7 lari, V variantSi: 1470,0 lari 
Seadgina.  
_kac-dReebis raodenoba variantebis mixedviT varirebda 
37,3_42,2 Soris. variantebis mixedviT man I variantSi 37,3    
kac-dRe, II variantSi 39,1  kac-dRe,  III variantSi 41,2        
kac-dRe,  IV variantSi 40,5  kac-dRe,  V variantSi 42,5 kac-dRe 
Seadgina.   
_wminda Semosavali variantebis mixedviT 1409,0-2210,5 lars 
Soris meryeobda da man I variantSi: 1409,0 lari, II variantSi: 
2011,5 lari, III variantSi: 2102,5 lari, IV variantSi: 1717,3 lari, 
V variantSi: 2210,5 lari Seadgina. Sesabamisad gamorCeuli V 
variati iyo. 
 _1 centneri produqciis TviTRirebuleba variantebis 
mixedviT 38,8_33,9 lars Soris meryeobda da gamorCeuli                
V varianti iyo da cifrobrivad man 33,9 lari Seadgina.  
_anazRaureba yovel danaxarj 1 larze, variantebis 
mixedviT 2,19-2,50 larSi meryeobda da man  I variantSi: 2,19 
lari, II variantSi: 2,45 lari, III variantSi: 2,38 lari, IV 
variantSi: 2,14 lari, V variantSi: 2,50 lari Seadgina. 
_rentabelobis done variantebis mixedviT 119,0_150,4%-s 
Soris meryeobda da Se da man Seadgina: 
 I variantSi 119,0%; 
 II variantSi 145,7%; 
 III variantSi 137,7%,  
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 IV variantSi 114,8%,  
 V variantSi 150,4%. 
 
cxrili #37. 
 
cdis pirobiTi ekonomiuri efeqtianobis maCveneblebi 1 
heqtqrze gaangariSebiT 
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4,33 
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339 
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SeniSvna: simindis marcvlis fasi 1 kilogrami – 0,85 lari; 
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rogorc ekonomiuri analizi gviCvenebs yvelaze maRali 
ekonomikuri efeqti gvaqvs V variantis SemTxvevaSi, sadac 
simindis marcvleulis mosavlianobam 4,33 t/ha Seadgina da igi 
I variants (sadac marcvlis mosavlianoba 3,05 t/ha iyo) 1,28 
t/ha-iT aRemateba, rac imas niSnavs, rom ekonomiuri 
efeqtianoba I variantsa da perspeqtiul, anu sarekomendacio 
variantebs Soris 31,4% Seadgens.      
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თავი V 
                       დასკვნები. 
Cvens mier Catarebuli cdebis Sedegebis mixedviT 
SegviZlia gavakeToT daskvnebi: 
 
1 Sida qarTlis, kerZod ki muxranis velis niadagur-
klimaturi pirobebi da cdebiT dazustebuli moyvanis 
rekomendaciebi SesaZleblobas iZleva sworad 
warvmarToT simindis mcenaris zrda-ganviTareba da 
vawarmooT maRali xarisxis, ekologiurad usafrTxo da 
amasTan ekonomikurad gamarTlebuli simindis marcvali 
da mwvane masa. 
2 organuli da mineraluri sasuqebi zrdis erTdroulad 
simindis, rogorc marcvlis mosavlianobas aseve 
produqciis xarisxs, rac perspeqtiul mimarTulebad 
unda CaiTvalos regionis miwadmoqmedebisaTvis. 
3 muxranis velis mdelos yavisferi tipis niadagebze 
simindis marcvlis mosavlianoba sxvadasxva sasuqebis 
gamoyenebisas izrdeba da meryeobs 3,05-4,33 t\ha-is 
farglebSi, amasTan gadamwvari nakeli da biohumusi ufro 
maRal efeqts iZleva. 
4 simindis mwvane masis mosavlianobiT gamoirCeva 
mineraluri sasuqebi N120P120K60 (8,45-35,0 tonis farglebSi), 
aseve biohumusis gamoyenebis (8,25-36,04 tonis farglebSi) 
dinamika periodebis mixedviT. 
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5 nitratebis dagroveba mcenaris ganviTarebis pirvel 
periodSi maRalia simwifis fazebis mixedviT, mcirdeba 
da simindis marcvalSi (srul simwifeSi) ar fiqsirdeba. 
rac Seexeba mwvane masas, nitratebis didi raodenobis 
SemcvelobiT gamoirCeva  simindis centraluri Rero, 
simindis foTlebSi nitratebi SedarebiT mcire 
raodenobiTaa. 
6 simindis taros morfologiuri maCveneblebis  mixedviT 
ukeTes Sedegs iZleva  niadagSi biohumusiis  da nakelis 
Setana. 
7 simindis naTesebSi  sarevelebis Semcirebis mizniT 
ukeTesi Sedegi mogvca biohumusis Setanam, vidre nakelis, 
vinaidan nakelSi biohumusTan SedarebiT sarevelebis 
Tesli didi raodenobiTaa. 
8  simindis naTesebSi ceoliTis Setana axangrZlivebs 
mcenaris savegetacio periods wylis dagroebis fonze, 
rac xels uwyobs sasilose masisis gazrdas da mwvane 
masis moxmarebis periodis gaxangrZlivebas. 
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რეკომენდაცია წარმოებას: 
 
Sida qarTlis zonaSi fermerul da glexur meurneobebs 
SeiZleba mieces Semdegi rekomendaciebi: 
1. simindis marcvlis mosavlianobis gazrdisa da 
ekologiurad usafrTxo simindis warmoebisaTvis 
niadagis ganoyiereba rentabeluria da gaweul xarjebs 
yovelwliurad anazRaurebs. 
2. simindis marcvlis ekologiuri parametrebi (nitratebis 
dagroeba) ganoyierebis fonze saSiSroebas ar 
warmoadgens da amdenad, nebismieri saxis sasuqebiT 
simindis moyvana mizanSewonilia. 
3. simindis mwvane masa (pirveli da meore gameCxereba) 
nitratebis didi raodenobiT Semcvelobis gamo, 
azotiani sasuqebis fonze mewveli da aseve xboebis 
gamosakvebad mizanSewonili ar aris, amitom miRebuli 
nedleuli 5-8 dRiT unda dayonvdes da Semdeg iqnas 
gamoyenebuli. 
4. simindis naTesebSi ekologiuri mizanSewonilobidan 
gamomdinare, organuli sasuqebis gamoyeneba dadebiT 
efeqts iZleva, amasTan ekonomikuri TvalsazrisiT 
heqtarze budnebSi Setanisas saheqtaro norma 
naxevrdeba. 
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5. simindis naTesebSi tenianobis ukeTesi 
regulirebisaTvis mizanSewonilia ceoliTis gamoyeneba, 
rac axangrZlivebs mwvane masis gamoyenebis periods. 
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